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This document provides the system level programmer the necessary 
informstior to write application programs t^-at run in pPOH or SPRQh 
and RAM memory ana to Program (blast) the PROM or EPROM memory. It 
also provides the information for an operator to program PPOM or EPHo;^ 
memories in a production environment, It also provides the 
information required to install the programmer hardware and so.tt'*are. 
This manual is not intended to teach rt-U programmlnq, 

Chapter i describes the syste^i hardware and software components. 

Chapter 2 summarlEes the types of RAM, prum, and EFRom memory 
components "ind explains how to select memory components for your 
application, 

Chapter 3 provides information retjulred for the system level 
programmer to write f^ACRO programs^ FORTRAN programs* and programs 
containing both macro and FORTRAN instructions that run in proh or 
EPROM and R&M memory, 

Chapter 4 explains installation! acceptance test? and startup 
pVocedures for the prom/rt-h ' system, 

Cjiapter 5 explains operating procedures* including system start»up in 
foreground and background, and all the commands and procedures used to 
proqram and'checfc prom or EPPOM memory chips, 

Chapter 6 provides information required to troubieshoot the hardware 
and software components, 

Appendixes provide a summary of information presented in the manual* 
Including error messages* and detailed examples of PROM and epro'-' 
programming sessions. 



Pa«3e 4 



The following list describes the symbolic conventions used throughout 
t-nis fflar4uai, Familiarize yourself witn these conventions before you 
continue reading the manual, 

1, Examples consist of actual computer output wherever possible. 
In these exaaipies, " user Input is underlined where necessary 
to differentiate it from computer output, 

2, Unless the manual indicates otherwise* terminate all cornmands 
and command strings and »fith a carriage return, The symbol 
<RETgRN> represents a carriage return»'<LF> represents a line 
feedi <SP> a space* <ESC> an ESCAPE or ALTMODE, and <TAB> a 
tab, 

3, To produce several characters in system commands* you must 
type a combination of keys concurrently, For example, hold 
down the CTRL icey and type c at the same time to produce the 
<CTRL/c> character, '^ey combinations such as this one are 
documented as <CTRL/C># <CTRl/0>» <SHrFT/N>, etc, 

4, In descriptions of command syntax* capital letters represent 
the command name that you must type, Lower case letters 
represent a variable for which you must supply a value, 

5, The sample terminal dialogue provided in this document 
contains version numbers where they would normally appear, 
While the version nui^^'bers given include xx's in those fields 
that iTiay vary froro installation to installation, the exact 
contents of these fields are not of interest, as long as 
appropriate digits appear in the area Indicated, The same is 
true for the virtual memopy used and dynamic memory available 
messages printed by any of the system prograffs and tor the 
FRSE BLOCKS messages included In device directories, 

6, Square brackets enclose optional arguments and characters but 
are not part of the syntax, 

7, Parentheses are required where shown* following the standard 
MACRO and FORTRA^I syntax conventions, 

8, An ellipsis indicates the Possible repetition of the argument 
that precedes the ellipsis, 

9, A bit with a Value of one (U is referred to as being "on" or 
"set", A bit with a value of zero cO) is referred to as 
being "cleared" or "reset". For inverted bits* addresses, or 
data* a bit that is set has a value of o and a cleared Pit 
has a value of 1, 

The documents listed below contain information relating specifically 
to developfient techniques for PROM based microcomputer application 
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listed, 

Applicable documents are as followsj 



Manual 

PDP»U MACPO'U 
Programiner's Guide 



RT»ii/R5T3/E FORTRAN IV 

V a «■ 4, 5 ^.st i.i 4< M ^ 

RT*H System User's Guide 



RT*U Advanced Prograrrimer's 
Guide 

Microcoffiputer Handbook 
series^Memorles And 
Peripherals CEB-I5t4) 



Microcoiiputer HandbooJc 
Series-Microcomputer 
Processors CEB-isiS) 

PDP'-ll/Oi confiqurator 
Hanuai 



Area of interest 

Description of the program section 
C.PSECTJ directives, 

Description of program sectioning 
and assembly language interface. 

Description of the link utility* 
LINK iTiaps# and ,P5ECT handling. 

Description of the System Library 
CSY5LIB3 

Presents information on the 
serial*line'Unit Interfaces 
available to interface the prom 
Programmer to the development 
System, it also presents 
information about the memory 
■nodules available tor the LSI-U, 

Presents infori^ation about the 
Lsi-ll Processors, 



Presents information about 
■tiicrocofRputer configurations. 



See the Bl-U Documentation Directory for other information concerning 
related documents in the RT»U library, 




CHAPTER i 
l'1Tg'juug,iTi5a 



Tht PRQM/RT«»n system consists of a universal Programmer and a 
software utility to control the prdm programmer, The utility Is 
supplied as an addition to the RT«U operating System (version vo^s or 
later), Tht cos^P'Jter used in the devtlopnient system is the PDP-»U 
(11V03, J1T03L, U/34, etc,). 

The PPOM programming hardware Is connected to the development system 
over a serial line that is not controlled by a modef, The serial line 
and Interface must be dedicated to the programming hardware Cit cannot 
be used as a progranftilnq hardware Interface and a terminal interface), 




After you code the application program and test it In the development 
system, a final llnlc is performed to generate the foliowingi 

1, A ,5AV binary image file of the progran' that Is to &e used to 
program prom or epROM chips, 

2, A linlc ^ap Of the ,SAV file contents, indicating the low and 
high memory limits for the read-only area of the application 
program, 

The software operates in either the foreground or background of the 
RT»U operating system, when the utility is operated in the 
foreground, program development and prom or EPROM programming can take 
place at the same time, 

The information in this manual assumes you have a working Knowledge of 
tht PT-ll operating system, the- macro and FORTRAN languages, and the 
L5I-U microcomputer, The system description presents only the 
aspects of the operating system and the hardware that are required to 
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use tnis system effectively, If questions 
L5I>11 you shouid consult the documentati 
or software. 



arise relatin<3 to RT'll or 
on supporting t^at hardware 



1 .i ClEa^LUlJtt OS. BBJ^ a4S,£& 
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Development o£ a PROM isased application is a r.ulti step process; that 
is £rom the time the application is coded through to the point where 
it is executed in an L5l»it coitiputer. The table below defines the 
individual steps in application developfflent. This table also 
indicates the areas of this manual where information is given on each 
development step, This description assumes that the installation 
procedures given in Chapter 4 have been fully carried out, 



Table l-l 
PPOM Based Application Development Steps 



DeveloPnient Step 

Application program^ 
destined for proms is 
initially generated on any 
POP'li family cornputer 
have a alsk basea PT-H 
operating system, coding 
can be in macro«i1 
assembly language or 
FORTRAN IV combined 
with MACRO^U assembly 
language 



2, Application is 

assembled/compiled 



3, Application program 
is tiNKed using 
the LINKage editor, 

LINK maps are obtained 
as a requirement of the 
PPOM blasting session 

4, The pROM/RT-11 utility 
is invoked preparatory 
to blasting the PROMs 



Coverage Area 



Chapter 3 presents information 
on PPOM Esased application program 
development techniques, Appendix 
A supplies examples ot PPOM 
based applications, Further 
pertinent data is presented in 
Appendix F, 



Examples ot assembled/complled 
application programs are given in 
Appendix A, 

Chapter 3 describes procedures 
for InvoKlng the LjNKage editor 
and obtaining LINK 
maps. 



Examples of 
Presented in 
Appendix A, 

Chapter 5 
Procedures 

PROM/RT-ll 

background 



LINK 



maps 
Chapter 



are 

5 



also 
and 



5 describes the 
for invoking the 
utility in either 
or foreground modes. 



5,- pRQMs/EPRoMs are 
blasted to contain 



The blasting process 
primarily using the 



is achieved 
PROM/HT*U 
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the appiication program 



6, The blasted prdms 
(now containing the 
application) are 
inserted into tne LSI^'il 
meniory ftsodule o 



«<• < « 






PROGRAM command described in 
Chapter 5, Considerations 
governing selection of 
PRQMs/EPROM types for your 
application are presented in 
Chapter 2 and Appendix D, If any 
Proble!t!5 are encountered during 
the PROM blasting sessionj the 
troubleshooting procedures of 
Chapter 6 and error message 
Summary of Appendix B will prove 
helpful. Chapter 5 and Appendix 
A present examples of a complete 
PPOM blasting session, 

USI*11 memory module options 
Csuch as the HRVil"AA and 
■i^PVll-BA) are well n^arKed to 
indicate the required locations 
Of individual PRQHs, 



7, MeC'Ory module 

option is inserted 
in LSl-ll backplane 

e, PROM based application 
progr-^^im is executed 



Pefer to 
pnp-ii/03 
Configurator Manual 



the 



Application program no!.* executes 
on power«up of the LSi-n 
computer. Appendix A presents an 
example of executing a prom based 
application* 



1,2 £X^p a£aCBTPTXQ4 

The PROM/RT-U system (see Figure l«l) allows you as a pDP»ll user to 
create PRom or EPROH-based microcomputer application prograir.s from a 
program created on a PDP»i! computer operating under RT«li operating 
system, The programs created on a PDp«ll development system are 
compiled or assembled and llnKed using the rt*U LINK utility* The 
Object file output by the Unfeer is then used to program (blast) PROM 
or EPROM chips that can be used on PROM or EPRQH option modules Csuch 
as the MFVii»AA, mpvu-ba, bdvh, etc,). 
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/TERMINAL \ 

/ FOR PROGRAM \ 

DEVELOPMENT V- 
\ AND SYSTEM / 
\ OPERATION / 



OPTIONAL 

CONSOLE FOR: 

OPERATOR IN 

PRODUCTION 

ENVIRONMENT 




PDP-11 FAMILY 
COMPUTER AND RT-11 
OPERATING SYSTEM WITH 
THE PROM/RT-1 1 UTILITY 



CONTROL INFORMATION. 



AND PROGRAMS 
STATUS 



PROM PROGRAMMER 
(BLASTER) 

~piRibNALITY"MODULir 



Figure l»l ppQM/p.T-il System Block Diagram 



The PP.QM/RT-n systeni (see Figure i-U requires tlve nard>-are and 
software coir.ponents! 

i, h PDp*il farnlly computer system with the foUowlngj 

a, A terminal device to operate the syste^^i write prograois* 
ana control the PBOM and EPPQM chip programming, 

b, A mass storage device, Either the BXOl Or RL^l disJc must 
be oart ot the system, since PROH/PT^U Is distributed on 
an RXOl floppy disic or PLOl dls>c cartridge, 

2, The RT-11 operating system to provide £or program 
development* assemisly and/or compilation, and program 
llnlcing, 

i, The PB»U system with the following; 

a, The PROM/RT»il utility to control the prom programmer, 

b, A pROM/RT«tl programmer to program prom and EPPOM cnios. 
The programmer requires a set of personality cards and 
mounting sockets for the chips you are going to program 
(one set is supplied with the programmer). 



A serlal»iine»unlt»lnter£ace Csee Section 1,1,5), 
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4, A RS232 cable and adapter. 

If you plan to blast chips in a production environment Can operator 
pr-o^rams chips at a terminal running PROM/BT-li in the foreground 
modeJi you should have at least two terminals. 



1,2,1 ECl£sX4 EaoXl^ CazuxiX&Z 

Any of the PDPi>11 corr^puters manufactured by DIGITAL can be used in a 
PROM/pT«U oevelopment system, ror inforraation aeout the PDP'ii 
computers see the PDP«ii Processor HandbooK, the Microcomputer 
Han<l&oolci or the hardware documentation for any of the • PDP-11 
Processors, 



1,2,2 EXsXJ;. QSi&LAUMa ^itsA&:& 

The RT»U operating system (version vo3b or later versions) must be 
use«3 as the software development system. For wore Inforfnation about 
RT*li see the PDP'll software Handbootc and the RT-li soft*fare 
docunientation, 



1,2,3 ^&& Sta£&a& Si&ii.lCA 

k RXQl floppy disK or RLOi cartridge dlsK manufactured by digital must 

be included in the system that is used to develop programs for ppqm or 

gPHDM applications and prograf5t the cnips. For ?nore intormation about 

these devices refer to the POp»ll peripherals Handbook* tne 
Microconiputer Handbook series^Mewories and Peripherals Handbootc* or 
the hardware manual for the RXoi or PLOl, 



1^2,4 £1£CU;/£I«JJ. UUlXUi 

The PROM/PT«tl utility operates under the RT»U operating system, tne 

utility is invoked as a loreground or bacicground 3ob t$ee chapter 53, 

PROM/RT-lt controls the programming q£ ppqm and EPRO'^ chips via 
commands from the operator's console. 

The following commands are used to control the prom programmer 
(blaster^! 

COPY pead the contents of a master PROM chip and prograr one 

or more chips with its contentSi 

diagnose: pun prom programmer and interface diagnostics to 
Isolate hardware problems, 

EXIT Terminate PROM/rt-11 utility operations and return 



x:a£aiiiicxxa& 
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HELP 
ISTEHFAC&; 

LIST 
MOQIFY 

PROGRAM 
SeatJENTIAL 

VERrf'Y 



Print d list oi PROM/KT»ii commands at the terminal, 

cnange the CSr ccontrol and status Re<3lster) and vector 
addresses for the serial-ilne interface to tne proh 
prpgramtper hardware, 



Print the contents of a PROM or EPROM chip 
terminal or line printer. 



on the 



%. 4i ^ K <^ 



9> A« 1 m-^^ 

* K J. :i, i^ W W 



Mod^fV the *"rt ?%#*-»*« n# rtr*d fi^ mnfA 

changes in the application program. This ?nay not 
always be possi^ler (see Chapter 5 for details). 

Program cbiastJ a set of prqh or EPROM chips from a 
data file on the RT»li operating system, 

Alter the operation of the modify, program, and verify 
commands for prograismlng of prom chips with non*PDP»ll 
programs or data, 

Coifpare the contents of a PRQm or EPROM chip with the 
contents o£ a file or a master PPUM, and verity they 
are the same, 

The PpQM/utlUtv is also used to troubleshoot the hardware used to 
program prom ana eprum chips. The oiAG^fOsE cowhand is used for this 
operation (see chapter 6). 



i,2,5 EEQliZlXaXi £tastASa££ iSiAJiJtajLl 

The ps«U programmer is a remotely controlled universal prom 
prograinmer (blaster), it is universal because it uses prograsi 
Personality cards sets and socJcet adapters to program a variety of 
PROM and EPROM chips, 

Many prom types are of a generic family, which reguire identical 
specifications for reading and Programming, socket adapters are used 
to configure pinout, word size, and word length of a memory chlo to a 
card set for that chip, 

The PROM progratiiTier is interfaced to the system by a serial»line«unit 
interface and connected to the interface by a 25«foot (7, em) cable, 

The Power supplies and controls are contained within the unit, Thp 

Operator need only connect the unit to a power source and to the 

PDP-il computer (see Chapter 4), install the correct personality card 
and socket, and turn the unit power on. 
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The PROM/PT-U utiUty operates in the becKqround or forforound ot the 
RT^ll operating system, if pROM/PT-ll operates In the foreground, the 
RT'il system supports program developsnent and prom praqramming 
operations dt the same time. This also aiiowsan operator' to oroaram 
Chips in a production environment. The operator instructions are 
suwtnarized in Appendix E, 

The PFQM/Rfii system can pe used to blast all chips if personality 
fflodules are available with the following restrictlongj 

1, The bit Width of the PPOM or EPBOM chips must be either four 
or eight bits, 



2, The number of words in' each PRQ« or EPROM ch 
be a po'^er of 2, CFor example, 256, 512, 10247 

3, The length of the chip must not exceed 404& words, 




r 



1,4 saciia&£ a^amp^Mfc^ii^ 

The PRQM/RT-lt system can be adde^ to any standard disk. based lsi-U 
deveiODTient system and an mT-U operating system (yoie or later 
version), 

The software can operate under RT»U with iriuui-ter'T'lnal support, but 
the serlal»llne»unlt interface used to interface the prom proorarr.mer 
Is controlled by routines in the prom/RX»ii software, The system 
generation for a PT-u niuitlterminal (Ponitor should not include 
support for the programmer's serial-llne-unit interface, 



The ppoM/RT-U development systes must provide at least the following 
hardwarej 

1, A UV03# IIV03L, 11T03L, or 11/34 system, 

2, At least 16K of memory for background operation or at least 
28K words of memory tor foreground developraent operation, 

3, One additional serial'line*unlt interface to connect the prom 
Programmer to the development systen^ co-nputer. Interfaces 
supported are, 

a, DLVU 



DLVU-F 



c, DLVll-J (one port) 

d, DLVH-E 

£, DLU-E 

The 20 MA currtnt loop devices and multiplexers (such as« 
DZVii, DZil, DHU, DJU) are not supporters by tne PROM/ht*-!! 
systetn, 

MOTE 

Maximum line^speed for the interface 
is 9600 baud, 

4, A cable for tfie serial»line«unit Intertace that has a RS232 
PlJQ, The PROM/RT«»ii pregraR^f^er hardware is supplied with a 
25«foot (7,6m) null-modem cable, 

The PftDF/RT-u hardware is supplied with one of the fnilQ«lno 
personality card sets and soci<et adapters? 

1, Card set/socket adapter for the 27os EPPOM chips ^^ 

2, Card sftt/socket adapter for the 27i6 and 2732 epROm chips, 

3, Card set/socket adapter for the 82sl31 and 82S12? prom chips, 
«, Card Sft/socket adapter for the ^2SS9l and 82S191 prom cnips, 



1,6 &Il&£afi^ 

The PPOM/RT.ll software is Category Cj no software Performance Report 
servicing is provided, All software problems will be reported using 
the problem report form printed In this manual. The forni allows you 
to subitilt information to DIGITAL, but DIGITAL does not guarantee that 
any action is expressed or Implied a$ a result of the receipt of the 
form, 



1 , 7 I£aUEL£5iiiJaii:iC 

The PpOM/RT-U system nas built-in hardware diagnostic capability. 
YOU can use the diagnose command (see Chapter 6) to determine what 
hardware co^tponent is nialtunctlonlng »hen a problem occurs witn the 
system hardware, 



CHAPTER 2 



This Chapter provides you witn an overview of s«"'i^°"f^5^^^,/^'!!;^ 
that can be used to store PDP-U computer programs and data, rne 
overview mcludesi types of memory devices, a short '^fs'^ription of 
some of the PDP*U memory modules* and information required to seieci: 
the memory devices for your application program. 

The types of memory devices used in PDP»U application programs are as 
follows! 

1 Fandom Access N'err.ory CFAK) is a read/write semiconductor 
me-,ory device for apPUc-itlon prograRS that require space tor 
storage of variables and buffers, 

2 Read only memory CPOi-*) is a read only n'emory device that are 
manufactured with the binary values in each adarsssable 
location. This memory is also referred to as masiced rum tsee 
Section 3,3, U, POM not used during program development. 

3 Programmable Head Only Memory {?^Qm is a type of read only 
' memory device that is manufactured in the bianic state (all 

O's or all J's) and programmed Cblasted) by you with the 
desired bit pattern for your application program. The 
alterations made in the device for storage of the Program are 
permanent (see Section 2,3»2)i 

4. Erasable Programmable Bead Only Memory (EPROM) is the same as 
PPQM, except you can erase the memory device (return the 
device to the blank state) if you expose the device to an 
Intense ultra-violet light (see Sections 2,3,3 and 2.6J, 



2.1 &s,:^ii&i zmRkiis, &ixii&:a& 

Memory storage elements are divided into two major groups, The two 
groups are based on the volatility of the data in the storage element 
When dc power is lost, The two groups are: 



1, Voiatliej data or programs stored in memory are lost during 
a power failure, Semiconductor RAM memory chips fail Into 
this group (see section 2,2), 

2, Non»voiatllei data or programs are not lost during a power 
failure, The pQH, ppOM» and Eprdm inemory chips fall into 
this group Csee section 2,3), 



2,2 E4Mnm 1CX£&S M£Mti£X iMUX 

Random Access Memory CRAM) may be semiconductor or core read/write 
meJPory, This fnanual refers to RAM as se^^iconductor read/write memory 
that is used with PROM csee Section 2,3) or EPROM csee Section 2,3,33 
to store variables and provide buffers for the application programs 
stored in pro?^ or EPROM memory, 

L-Si"U RAH memory chips are volatile (the contents of memory are lost 
»hen power is removed), However the LSI-U can be configured to have 
a battery supply for short power failures, 

The RAM isemory used on the LSI'U is also dynamic which means that it 
must be refreshed periodically, A refresh operation cycles the 
contents of each memory location* to ensure the integrity of the 
contents of memory, to^ should not concern yourself with the refresh 
operation if you use LSI-11 memory modules. 



2,3 &QM4. mau Ma £££aii i^SJiOi^X &UMidA£X 

ROM, PROM, and EPPOM chips are non-voiatile memory tthe chips do not 
lose the data stored in the memory elements when power is lost), 

ROWf PROMf and EPROM memory chips are considered to be In a blanK 
state (the chips contain all binary zeros or onesJ prior to 
programming, the blank state varies from chip to chip and between 
different IC manufacturers, 

Programming of pROM chips consists of using i high current or voltage 
to per^nanently alter the internal structure of each chip, providing a 
new current path or closing an existing one, The process of altering 
the Chip is called "blasting" the memory chip, 

Programming of eprom chipg consist of chargin<3 a gate Isolated in 
silicon dioxide* which opens a path for current flow, Unprogrammed 
bits appear as open circuits to a source voltage, eprom chips r"ay be 
erased (discharged) using an ultraviolet light Csee section 2,3,3 and 
2,6). 

Changes or additions to the program in memory can be made to bits that 
were not altered when the chip was originally programmed. However* if 
a bit is In the non-pblank state and must be set to the blank state* 



you JPust erase and reprogram the entire cnip. PRQM/st-U provides the 
facilities to check the chip to determine if the change can be •nade. 
If the change can be made PROM/RT-il maices the necessary change or 
addition (see Section 5,3, 

^RQM memory Is used for applications that require security and the 
data integrity of hard-wired solid state logic and relay controllers. 
and in addition the requirement to provide tlexibility? poi^er, and low 
cost of a computer, 



2,3,1 UA&d i^uXi/, f^PTifiry iEmU 

Read Only Memory (ROM) chips- (often referred as masiced ROM) are 
purchased from an integrated circuit manufacturer with a program 
supplied by the user blasted into the cnip. The user cannot maKe any 
Changes to the program after ne receives the chip, m any case the 
program in the c^ipCs) is read only and cannot contain variables or 
buffers tor storage of data. 

The onewtime setup charge for manufacture of ROMs maJces thern more 
expensive than ppom or EpBOm chips in lo^ volume applications. 
Because of the frequent software changes reguired by program 
development pOM*s are generally not used In jow-voluine applications, 



Programmable Read Only Memory (PROM) chips are BIPOLAR devices that 
are permanently altered by fusing or shorting linxs in the cnip when 
the device is programmed (blasted), As the name implies you can 
program the chip(s) only once and the chip n^ust be discarded if an 
instruction must be changed t^at requires a change bacic to the blanK 
state on any bit, 



2,3,3 gxa&aiala PrQgrfliBmat;.U &aa4 U^l^ a^a o ^ j t X EBB O aj. 

Erasable Programmable Read Only Memory (EPROM) devices are Mos chips 
that retain each data bit as a stored charge in the memory cell, The 
memory cell for each bit is a Field Effect Transistor (FED '^^ith a 
gate isolated in silicon dioxide. During programmingi the gate is 
charged through avalanche injection and can be discharged (erased) 
using an ultra-violet light source (see section 2,6), 



S£^lI££L£i&JICXU& ^ E iW SX P^qe 2*4 



ifou can select from a number of different Lsi«il it^sBory fflodules, Tfie 
poOM or EPROM modules provide socJcets tor you to Bount your memory 
chips, 

NOTE 

The metnory chips are soldered to the 
HSVll*B» MSVit*CO and HSVii«D*E modules 

replace the memory chips, 

MSVllwB iic 8y i6"Bit Mos pead/Write Memory 

The MSVU»B is a 4i< by 16»bit dynamic Hos read/write memory 
niodule which you can use to store programs and data, Access time 
is 550 ns. 

The MsVtl«B can be installed at any 4ic address boundary (for 
example location OOOOO, 40000, 60000, etc,), 

MSVll-CD I6>c By t6»Bit '-^os Head/Write Memory 

The HSVU-CD is a 16k dynamic ^ios read/write merriory ni.odule *'hich 
you can use to store programs and data. 

The MSVll-CD on any ik boundary (for example location OOOOO, 
40000, 6QOQ0, etc«), 

H5ViltpO*E MSftiory 

There are eight versions of this module. They are as fouowsi 

Memory 
Model capacity 

MSVll-DA 4K by lb bits 

msvU"db BK by lb bits 

msvu»dc i&lc by 16 bits 

msvll*dd 32>c by 16 bits 

msviwea 4K by 18 bits 

msvll'eb BK by 18 bits 

m5Vll»ec IbK by 18 bits 

msvll»ed 32k by 18 bits 

The module can be installed at any 4K address boundary in the 
to 128K address ranqe, 

NOTE 
The PPOM modules provide sockets tor the 
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memory cnips SO tnat you can refpovs ana 
replace the chips. 



The MRVU*AA module provides space Cas sockets) for up to 32 PROM 
chips, It accepts either 512x4 chips Cfor a total 0J5 4k IS-Sit words) 
or 256x4 chips Cfor a total of 2K I6»blt •^ords), Each hSVU'A.a. can be 
installed at any 4K word address boundary for 4K" configurations and 
any 2k boundary for 2K configurations in the LSIwli address space (tor 
example, location oooo# 20000* 40000. 60000, etc, for 4K 
configuration or Oi loooo, 2o000# 3oooo# ttc# for 2K configurations*) 



2,4,2 SigUiJtEA L&X&UIUIL 2&Qh4SLAM, 

The ^''HVll-B'^ module Provides space Cas sockets) for eight 1024x8 eprqm 
chips (for a total of 4k I6»bit words of PBom) and 256 l€»«blt words of 
static PAM mempry, 

Each MRVii-BA can be installed at any 4K address boundary (location 
0000/ 2ooo0| 400C0, 6o00o> etc,) and the BAM section can be 
independently configured to start at any 256 word memory address 
boundary (for exai^ple location OOOOi 1000# 2000i 3QO0f 4000, etc,), 



2,4,3 mm^ GXaajsa&£ic» &Qat&L£.du^ z&SAiAALax, 

The enyii fpodule provides FOH device bootstraps and system diagnostics 
and in addition to space for up to 18K l6-blt words of PQH or EPROM 
memory. 

The BDVU PBOM/EPPQM ffiefnory chips do not appear in the standard LSl-il 
metnory map, but instead is window mapped into the bootstrap area of 
the 1/0 page Cl73DOo to 173777), The BPvn provides an automatic 
means of loading th« contents of user PROMs into RAM memory iNhen 
systein power is turned on, 



2,5 li&ms^ au£ ceisaczesxsxxcs 

Table 2»1 lists the characteristics of the memory chips available for 
LSl'll PRO^ and EPRUM mgniory, It also lists the meinory option module 
that you can use the chip. 

The trade»offs which influence your selection of memory chip types are 
as follows; 

Access Time Access time determines the speed that the 

processor can process program instructions. 
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Pevelopwent Cost 



rroductlon Cost 



arKufi aevices wltn tyPieai access ti~e in the 
0,5 microsecond range are slower than bipolar 
PROM devices which taice approximately 0,1 
njicrosecond to respond. 

Because of frequent software changes, during 
the application developnient and debugging 
processf EPRO.M chips are otten used, eproms 
may be erased and reused if the software is 
niodif ied, 
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ir'HUM cnips are iTtOSt oftgn used 

operations because they are less expensive. 
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M 



To select the type of Memory for your application program, you should 
read the inforffation presented in Figure 2«l and tfse following 
sections, 




REFER TO CHAPTER 3 
AND SECTIONS 2.4 AND 
2.6. USEMRV11-AA 

MflVl1-BAetc.PB0M 
MEMORY MODULES 



LOAD PROGRAM FROM 
PROM MEMORY 
STORAGE INTO RAM 

'WHEN TOWER IS TURNRO 
ON. USE 30V 1 1 ANO MSV1 1 



Figure 2-1 LSi»u Memory selection Flo* Diagram 



2,6,1 &£CUi &AA&d 4p,pUcatioa* 

Applications that require security and the data integrity ot nardwlrel 
solid state logic and relay controllers and in addition the 
requirement to provide tlexibilityi powen and low cost ot a computer 
use PRQM or epPoM metnory. 

The reliability and non-volatlle characteristics of read-only memory 
protect the system against program loss by electrical noise# AC cycle 
dropouts* power brownouts, operator errors, or power failures. 



The fact that PROM and EPrOM mflmorles are '♦blastfrf" Cth* Internal 
Structure of the memory device is per?fsnently altered) ensures the 
stability of the program, But, on the other hand inhibits tue use of 
instructions or operations that are self tnodlfying, Ho-^ever# If you 

'arc using a PDP-U famny computer # you can store the main prograrn in 
non»voiatile readwonly memory and use' a PAM memory to store and 

.retrieve data, Or you can store your program in prom and transfer it 
to HAM for execution (see section 2,6,3), 



semiconductor ram wemory is volatile. Therefore, when you remove 
power frotn the system the programs and data stored in meniory are lost, 
This means that the program must be stored on an external device and 
transferred to metnory when you turn power on. 

On SRiall systemsi the peripheral devices that are cost effective for 
you to store the progra?" i!>ay be one of the followinqji 

1, A floppy dlsx 

2, A tape cartridge 

3, A paper»tape reader 

4, A serial line connected to another computer that stores the 
program. 

The devices all have a common characteristic/ they do not operate 

efficiently and reliably m hostile environments, The operation of 

peripheral devices is affected by teffperature changesi dirt? 
electrical probien^s* and operator errorsi 

Adding peripheral devices to the system also increases the cost of a 
system and for some applications the cost could be prohibitive, 

.Therefore PROM or EPROM memory must bt used for tnese applications # 
because the program retnains in PROM when you remove power, prom' memory 
Is reiiablCf .and it is cost effective. 



Programs that you *rite in the MACRO and/or FORTRAN languages will 
execute out of prqmj if they are desighed properly (see Chapter 3) 
and if they will fit into memory, Thus the problem is with software 
that exists already, you have two optionsi you can rewrite the 
Software so that It will operate out of PROM (see Chapter 3J or you 
can store It in pbom and transfer it to ram for execution, 

For the first option you must analyze the software and determine if it 
is possible to rewrite the software! If you decide to rewrite the 
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aytt^wejic yuu siiouio toAAow cne procedures m cnapcer i, 

Tht second option is to store the prograf" in PROM and transfer It to 
_RAM for execution, Yoy can use the Buvil memory option for this 
operation (see section 2,4,?], 

-The BDVU PPOM/EPPOM chips do not appear in the standard LSi»ii memory 
rnaPi but is window mapoed into the bootstrap area at tne i/o page 
(173000 to 173777), The BDVll automatically loads the contents of 
your PBOMs or epboms into bam when the cower is turned on, 



Table 2"i 
Semiconductor Mtmory Chip Inlorraation 



Mernory Chip 
Designation 



Type of Chip Size Access Memory 
Memory (number of Time Niodule 

words X bit 

width) 



2708 
27 1 6 
2732 

82S129 
S2S131 
a25l8l 

»2S191 



EPRDH 1KX8 

ZPmi' 2KX8 

EPFOM 4KX8 

PFOM 256X4 

PPOM 512X4 

PROM 1024X8 



PRQM 



204SX8 



350ns MBV11*BA 
450n5 BDVll-A 

450ns Contact your 

DIGITAL 

Representative 

70ns MRVIWAA 

70n5 MRVIWAA 

70ns Contact your 
DIGITAL 
Representative 

sons Contact your 
DIGITAL 
Representative 



local 
Sales 



local 
Sales 



local 
3ales 



2,7 ££E£^ ElfiMlN^ £&CC£IUl££ 

The EPRQM Chips way be erased by exposure to high intensity, 
ultraviolet light at a wave length Of 2537A CAngstroin), 

The recommended integrated dose CUV intensity x exposure tine) is e^w 
sec/cm2, The ultraviolet lamps should be used without shortwave 
filters* and the EPpOm should be placed about one inch away from the 
lamp tube to be erased, This operation has the effect ot writing all 
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WAPNIMG 

Short wave ultraviolet light can causi? 
"sunburnlng" of the eyes and sKin, Eyes 
should be protected frofn exposure, 



3,1 IHTBnDUCTT,QM. 

:n.m.atlon" pr...nt.a in t«l. chapt.r !».«""'% *«*"J. '" 



and POP-U softwart on the other, in general, the two groups an 
their bac>c<jround5 aret 



I. 




' Traditional programmers who have used PDp.U fo-* '•- 'b^-„. 
• not necessarily LSI-H) but are unfamiliar *Uh ROMs, PPOMs* 
^«rf poDnM.. P#,.«on« in this category should th 



ft«are (though 

not necessarily LSI-ID but are "^^^^^^ii^f/JJ^^^S^J'/^^eld 
and EPRQMs. Persons in this category should thoroughly read 

Chapter 2, 



3.1.1 AfrtO-l^AJdoa Sgnaratt luye i n r aftnt &>-imnff 4 

^n application program is Initially generated on a ^•''•i^j!'*^^ *^*J'2 
having a dlsic based operating system, ^^fter development and 
Sjeulmary ul?lng, the application is «*sembled/CompUed and then 
LiMKei preparatory to blasting the prograiB bit Pft^«r^» ^^H 
S/EPRorc^iJs. The next step in tne stguence ij in^oUjg the 
DonM/PT-l! utility proqra!' (Chapter 5) which l» usca to «""*^_^„^ 

«pU«t on pro«" iSto PB0« chips .hU. th.y ar. "««""-' '""'^'"^ 

app**^.at* ..^yt l,^^^, ^fc,^ DDfiM fh<«« are mounted into host printed 

b. 




c 
ho 

apP 

execution on L51«U power up. 



irnthernost printed circuit modules are avalUbU, Consult your 
DIGITAL sales Representative for further information. 



3,1,2 uai4attafl*& U&sd SuriBa. ftoalicatiaa ESAsjfiAJa ueJUJ^aaeat 

whisn codinq an application progrim for tht disk based development 
system, two programming languages art generally used, T^ese languages 
and considerations governing when tney might be !!>08t favorably used 

are 

I, Assembly Language (MACPO'll) Only 

When speed is a major consideration for a PBOM^destintd 
application* you should code the program in aSaemDiy ia..vUf«i 
only. This Is because assembly language has less overhead 
than higher level languages, When using assembly language 
only certain extra steps are required 0^ t^* programmer, 
These are discussed in the next sub section, An example of a 
sinipie application developed using maCRO-U only is given in 
Appendix A, 

3. FORTPAN IV combined with Assembly Language 

For large PROM based application prograffl»» particularly those 
requiring floating point computation, you «ay wish to develop 
the application using a combination ot FORTRAN IV and 
MACPO«li asser^biy language. In such casesi main sections of 
the application can be developed using FaPTBAN IV while 
MACRO»il can be used to generate device handler subroutines. 
An example ot such a program is given in Appendix A, 



Characteristically, as an assembly language programmer using RX»ll you 
generate a program in three stepsi 

1, Assemble 

2, LinK 
Run 



t 




other assembly language coding considerations Involve the positioning 
Of certain categories of code in ppom or RAM, This is discussed in 
Section 3,3, 

Table 3»i 



QSaJGH 
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RT.n operating Systefn features Contrasted #ith 
PROM Based Application Requirements 
When Coding with Asserabiy Language 



RT*ll Operating System Features 



PROM Based Application 
program Reguirea^ents 



Memory (BAM) automatically 



2, Automatically sets up stack 
pointer 



3, Starts execution oi program when 
BUN co'T'-niand is given 



1, ioDlicatlon programmer 
must blast absolute and 
pur* code sections of 
prsfram into phOM/EPROH 
and assign variables 
handled by the program to^ 
BAM, see section 3,3, 

2, Application programmer 
fiUit assign low order 
area of PAM as the stacK 
and set stacsc pointer, 
S«e section 3,3,2 and 
ADpendix F, 

3, Auto start on power up by 
using startup vector in 
p^m locations 24(8) and 
26(8), An alternative 
method of power UP occurs 
when the user is creating 
his o^n bootstrap at 
location 173000(8), In 
such a case he can use 
the I4SI»H power up mode 
which starts execution at 
this location, see 
section 3,3,2 and 
Appendix r, 



using assembly language only or fdrtpan ay pau» =»= *» . , 

conform with the following fundamental structure, 

I, Absolute address section of f^^i^t^^!?!. S^tU low o52i? 
section 1$ to be PROM based and located in tne iow araer 
lblolS?e mjmory addresses Cl.e,, the vector area), 
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2, Machine instructions and purt data (such as constant!* 
lessagesi etc,) 

Code In this category i» also to be PBOM based and located 
ab«ve t^^e absolute addpess section 

3, Scratch data section* This section is to fee RAH based and 
contains the variables and bxiiters of the application prograw 

Interrupt vectors nave absolute addresses, Since you want to start 
tfgijy psoM bSEfd aae 1 1 C'S*' trtn uslna th.s Qftaspwun ^sstav a* locations 
24ci) and 26(8), the absolute address section of the application rcust 
be located in the low order address area of PRgM, Given this 
Consideration! machine instructions and pure code are best Placed m 
PROM immediately above the abs-Olute section since this represents the 
ffiQSt efficient and economical use of your printed circuit laemory 
floduies. 



3,3,t Li&ioa. Ero^am £«c«Jla&& 



ft ' 



HilLl iIli:ii 



*hen developing a proh based application procrraro the program section 
(,PSECT) feature of PT*il provides a convenient means of ordering like 
data, This is true Whether the data is intended for PRoM or ham, The 
protocol for using PSECTs differs when using assembly language only 
versus Ff.?RTRAN IV, Pules for using PSECTs when coding in assembly 
language only are given in Section 3,3,2 and Appendix F, Program 
sections can be used to define 



1, Absolute section destined for PRO'-^ 

2, Pure code section destined for PROM 

3, Scratch data section destined for r^m 

After you have used the .pSECTs to group and define like data# you 
mast execute the LINK program to generate a menory image file, (The 
LINK maps described later depict the ordering of liKe data within the 
memory image file. 

The LiNKage editor treats all , PSECTs equally since it has no 
mechanist) for distinguishing one froin the other, However» the LINKage 
editor viil always assign the ,PSECTs In the order of their 
presentation, Therefore when generating an application in assembly 
language the ,pse:cts to be used and the order of their presentation 
(to the LINKage editor) arei 

1, ,ASECT 

2, ,PSECT BOM 

3, .PSECT RAM 

When using Fortran iv and macrOwHi pseCTs are identified by unique 



warngs j^g 5«gmgn|g nf tihg Qfe'^SCt P?0''?3R'.i AttFlbUtSS *SS6Si€tS<S With 

each ,PSECT cause the LINK utility to^conifetne program units «ro» four 
different sources «s followsi 

1, FOFTRAM compiler 

2, User MACRO routines 

3, OTS Library 

4, System Library CSSSLIB) 

Figure 3»l Shows the PSECTs productd 4rofB t^cb of thtfe sources «n4 
the resultant ordering produced by the LINK utility, _^ 

More information on using .PSEGTS is available in the PDP-11 MACRO-ll 
Programmer's Guide and the LINK section of the RT»ll System User's 
Guide, 
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paqe i«6 



FORTRAN 
COMPLIER 



SCODE \pROM 
SDATAP ) 



$DATA \ RAM 



USER 

MACRO 

ROUTINES 



USER$1[PR0M 



USERSD } RAM 



SYSLIB 



SYSSO ) 



SYSSSf RAM 



ORDER FOR 
ALL PSECTS 



Section Name 



OTSSI 

OTSSP 

SYSSl 

USERSl 

SCODE 

OTSSO 

SYSSO 

SDATAP 

OTSSO 

OTSSS 

SYSSS 

SDATA 

USERSD 

.SSSS. 

OTHER COMMON BLOCKS 








Attributes 




RW, 


1, 


LCL, 


REL, 


CON 


RW, 


D, 


GBL, 


REL, 


CON 


RW, 




LCL, 


REL, 


CON 


RW, 




LCL, 


REL, 


CON 


RW, 




LCL, 


REL, 


CON 


RW, 




LCL, 


REL, 


CON 


RW, 




LCL, 


REL, 


CON 


RW, 


D, 


LCL. 


REL, 


CON 


RW, 


D, 


LCL, 


REL, 


CON 


RW. 


D, 


LCL, 


REL, 


CON 


RW, 


D, 


LCL, 


REL, 


CON 


RW, 


D, 


LCL, 


REL, 


CON 


RW, 


D, 


LCL, 


REL, 


CON 


RW, 


D, 


GBL, 


REL, 


CON 


RW, 


D, 


GBL, 


REL, 


CON 



Figure a^i pSECTs Prestnted to LINK utility 
and Resultant nrdtrlng Sequence 
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3,3,1,1 l^&lc^ EBQM^,fiAK atgttctttsa idX A BP Uc a t i Q j^. Ern a yas g en erat a c} 
la 444.e£^X^ La aguaaft OfiXSi • Use of ,PSECT directives when developing 
an application in asse^sfeiy language only calls tor the following 
,PSECT sequence, 

1, ,A5ECT for absolute address section 



2, ,PSECT ROM, I, hcht KEL» CON 
For pure code and data section 

jPSECf RAM, Of LCLf «El»i cOn 
For scratch data (variables) 



The above defines the general ordering of ,P5ECt8 to accoroaodate the 
PROM based and RAM based data.' An assembly language definition module 
that can be used to achieve this or<^«fing sequence is given in 
Appendix F, The example shown below indicates how the data is 



organized in a saiJipie application program, The example is taKen 
the first sample application in Appendix A, 



from 



Notice that the 

1, .ASECT 

2, ,P5ECT 



following three program sections are used exclusivelyi 

to initialize low-fflemory areas (vectors) 
ROM to define all instructions and data to be 

placed in PROM memory 
to define all RAM tscratchpad) locations 



3, .PSECT RAH.D 

, GLOBAL INIT, HOURS, MiNS, seCS lE^ternal variables frowi other module 



,=24 



, ASECT 



PWRUPj 



KE^fCHKt 



.WORD 


PWRUP 


,WOPO 


340 


, PSECT 


Pom 


HOV 


IS3TACK,sP 


J5R 


pCiirnx 


CLR 


Rl 


MTPS 


Rl 


tstb 


91177560 


8PL 


KEKHK 


TSTB 


««177562 


JSR 


R5»PRINT 


,W0RD 


MES51 


MOV 


HOURS, RO 


JSR 


PCDECQUT 



JSP R5#PR1MT 

.-lORD ME5S2 

MOV MIN5,R0 

JSR PCDECOUT 

JSR PS, PRINT 

,WORD WE5S3 



iGo to absolute section to define vectors 
^orlqin to the power-up vector 
;Power»up PC - routine labeled "PWRUP" 
fPQWer«up PS indicates PRIQ 7 (no interrupts] 

jorlgin to Rom section 

?Set up a valid hardvrare stacjc pointer 

lAhd initialize all required ram locations 

I defined in the cloclc module 

lift it Pi for MTPS operand 

jWhen all locations have been initiallzedi 

I start cioclc rno<Juie operating by allowing 

I interrupts, 

fWait for console Keyboard ready 

»If PL* no character has been typed 

jElse read the character 

lAhd begin the print the ti??!e message 

J by calling the PRlT^T subroutine 

iPlace nUfPber of hours eiapsed in HO 

fAnd convert it to decimal ASCII, typing it 

I Out on the console 

iPrint out •• hoursf " 

fGet number of elapsed minutes 
iconvert and print out minutes 
jPrint out » minutes, and » 



r>ESTGs cQiistPEBAZig^a £a& £&o^saAa£;a i2llis.ujjm BfiOGRaMS 





MOV 


5ECS,PQ 




JSR 


PC,DECOUT 




JSH 


F5,PPI?IT 




i^BD 


ME:5S4 




8P 


KBYCHK 


prInTs 


MqV 


CB5)+»P4 


PCHARj 


MOVB 


CS4)+fP0 




BEQ 


PPET 




fl #=.r* 


9%,^ ?ft VS f^ **« dS » * 




wori 


rw » i ir&vn 




BR 


PC«AR 


PRETl 


HTS 


PS 


OECOUTi 


SWAB 


RO 


OLOOPs 


ADO 


*<«lOi*256, 




BPt 


DLOOP 




ADD 


i<tO,»256,> 




JSP 


PC,TYPBCH 




SWiB 


PO 


TYPECHt 


TSTB 


9M77564 




BPEi 


TYPECH 




MOVB 


RO, 91177566 




RTS 


PC 



S5TACKJ 

MESSl: 
*«E53 2 : 
MESS3t 
MESS4t 



.PSECT PaM,D 
,BLKH 64, 



jOet numijer of «laP8ed seconds 

^convert and print out seconds 

SPrlnt eut " stconds?" and carriage return • 

} line f«sd cfiaracters to ftturn carriage 

iGo wait for another character to be typed, 

;P4 8 address of message to be printed 
|R0 a n«xt character In sessaae to print 

fXf EQ, entire laessage has 'seen printed 

rAnd go get next messaqe character 

iPeturn to calling routine 

iConvert feinary Q0»99 to two decimal ASCII 
10 I digits, by doing a byte division operation 

J maintaining quotient in low byte and 
10, BO I remainder in high byte of RO 

jType out most significant digit 

iMove least significant digit down 

J and type it ©ut also ,,, 

jis printer ready to accept a character? 
}If Ph no • still printing last one 
?Else print this character 
rAnd return to calling routine 

lOrigin into RAM to define stacK 

^Reserve space for hardware stacK at beginning 

f Of RAH 

jAnd place reference label at end tas stacK 
? grows towards lower addresses) 



, PSECT ROM fOrlgin bacJc to ROM to define message text 

,A5CIZ /Elapsed tl!«e since power»up is / 

,ASCIZ / hours, / 

fASCXZ / minutes, and / 

jASCIZ / seconds, /<015><012> 

,ENO 



3,3,1,2 liiSSLAl B&S&MU^ &U 

section presents an exasripie o 
subroutine in maCRO-U assetnb 
example and that of the prece 
the below application is de 



and MACR0»U, The 
section just as in 



,A5ECT pro 
the preced 



.ttciii££ lAL JU4€ably LdoflUAOft § .uJ arau t 3.ag 
Mitn acuU &aSXEM II kad IjACBQiU - This 
f how PSECTs are used '^nen generating a 
ly language, The difference between this 
ding paragraph results from the fact that 
veioped using a combination of FORTRAN IV 
gram section defines the absolute address 
Ing example. However here, pSECTs USERSI 
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an4 USERSD are used to define PBOM based data and ram based data 
respectively, «*^en coding subroutines In MACRO-ll assembly language 
f-of use in FORTRAN PRO^ based applleatisns the USERSI and U5EP.$D 
gPSEC^s must be used, The example given here ii a subroutine taicen 
from the second sample application in Appendix A, 

, TITLE Subroutines for SCAI^EHtFOR 

jSBTTL DRVll interrupt Servicing 



The routine ubvint services interrupts troas all 8 drvu interfaces 
installed in the system, The line number of the interrupting DRVU 
is encoded in the condition code bits o« the new processor status 
word fetched as the result of the interrupt. 



I Initialization of the Dpvu interrupt vectorsj 



iSlOO 



,ASeCT 

,WORD 
,WOPD 
,WOBD 
,WORD 
jWORD 
,WOPD 
,WORD 
,WORD 



DRVINT, 
DPVINT» 
DPVINT, 
DRVINT, 

DRVINT, 
npvlNTf 
DRVINT, 
DRVINT, 



340*1, 
340+2, 
340*3, 
340+4, 
340+5, 
340+6, 
340+7, 
340+8, 



jVector 
jvector 
^vector 
ivector 
jveetor 
?vector 
•Vector 
iVector 



for 

for 
for 
for 
for 

for 
for 
for 



line 
line 
line 
line 
line 
line 
line 
line 



II 

«2 
#3 

#4 

#5 
i& 
#7 
IS 



I No«i the interrupt routine Itself (in the PROM Psect)i 



jGLQBL WEIGH 



jExternal FORTRAN routine to service Intr 



.PSECT 


USEBSI 


ORVlNTi JSR 


ROf?PC 


MFPS 


RO 


BIC 


•1777S0iP0 


MQV 


RCDRVLIN 


mqv 


Rti»(SP) 


MOV 


R2,.CSP) 


MOV 


R3#»CSP) 


MDV 


R4,«(SP) 


MOV 


P5»*CSP) 


MQV 


»ARGL5T,R5 


JSR 


PC, Wff I GH 


MQV 


(SP)+»R5 


MOV 


(SP)+rR4 


?40V 


(SP)+,H3 


MOV 


CSP)+»R2 


MOV 


CSP)+fRl 


MOV 


CSP)+,RO 


RTI 




ARGLSTj ,WORD 


I, DRVLIN 


, PSECT 


USERSDiD 



iSave a register on staCK with destroying 

t Condition codes, and retrieve them 

iClear all but line t 

fAnd store tor reference by WEIGH routine 

fSdve retnaining registers 

I on stacic, as FORTRAN 

f routine may use then 



;Load FORTRAN argument list Pointer 

fAnd call routine to process interrupt data 

^Restore registers 

I after return from 

I FORTRAN routine 



jAnd return <rom the interrupt 
lArgument list for call to weigh 
jOrlgln to ram section 



DRVLIKj ,Rim jAnd define variabie to get line i 

After developing the application prografflf you must invoke the LIKKaae 
editor to properly lequence PROM destined and RAH destined data, The 
protocol for invoking the LINK command differs somewhat depending on 
the following 

1, The application is coded in asstmpxy language only 

2, The application is coded in a cotcisination of roRTPAN iv and 
MACBd«ii assembly language 

When LiNKing any prqm based application the LiKKage editor CLInk) 

mustj 

it Load ,paecTs into memory l-fage in desire<3 order (absolute 
section* then ROM section* then RAM) 

2, Set base of ROM section above vectors (not at iOOQ as 
normally done in RT-ll) 

Ij Round up base of RAM section to align it with the next 4K 
word boundary 

4, Include some stack space in RAM 

The LINK utility loads .PSECTs into memory image in the order in which 
they are mentioned in the input object ffloduie stream, 

3,4,1 u.^44^ aa> ft fAffff i nu x«idouda« AgnH.gatlnn Prnqraa 

C-reatlng a definition module which mfntlons the .PSECTs in the desired 
order solves any ordering problem. This definition module is given in 
Appendix F, 

Once you have assembled RomoeF module has been assembled to produce 
ROMDEF.OBJ, the Unking process for applications which have been coded 
With the listed ,PSECTs isl 

,LINKyBOTTOM|400 /BOuNDftRYl020000 /EXEjAPPLIC 
Files? ROMDEr,user.file,i,,,.,user-flle-n 
Boundary section? SStack 

NOTE 

If ROMOEF is not used, the first RAM 
based .PSECI name should replace 
''$STACK'' as the reply to the "Boundary 
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stctionl" queryi 

"0 extend the siae of the stacic space to ti>!PB?!ifflffl (octal), utej 

,LINK/60TTOMJ400 /BOUNDARY} 020000 /EXEfAPPLIC /EXTEND I Ciffimmmw 

Files? ROM0EF,user-«ile-l,,,,,u$er«flle«n 
Extend section? sSTAcK 
Boanaary section? sstack 

3,4,2 WAJtiaa aft ft ngl lcflt ioa QcTfetaoad 4* aata unBTFflM ix aa4 ^^-gnfriy j.^n^'iflgf. 
To LINK ^ PROM FORTRAN application, use the foiiowlng cofnmandi 

, LINK/BOTTOM} 400 /BOUNDARY 1020000 /INCLUDE /MAP 
riles? user«file«i,,,,,ijser*£ileT\ 
Boundary section? QTSSS 
Library search? isimrt 
Library search? 

Detault stack size is b4, words. To extend the stacK to mmmmmm 
CoctaU* use the following con»mandt 

,LlNK/BnTTDM!400 /BOuNDARYi 020000 /INCLUDE /MAP /EXTEndi^n^mmm 

Files? user-flle-ii , ,, iuser«f He-n 

Extend section? SSTAcF 

Boundary section? OTsss 

Library search? ssimrt 

Library search? 

NOTE 

using values for the /bottom (8) switch 
that are less than 400 requires use of 
the /x switch to the LINKage editor, 
see RT.ii system user's Guide, 

The number of prom boaras required (and RAM size) can be determined bV 
examining the map produced by LINK, Refer to secti«»n 3,5, 

3,5 Q& TAU LlMa UM, UMS, 

Printing or displaying a limk map is a necessary step prior to 
blasting the prqHs as described in Chapter 5, Through appropriate use 
Of program sections t.PSecTs) and execution of the link utility* all 
PRD'^ destined data is now separated fyom ram destined data, The LINK 
map is now required so that when you are blasting the prqMs you can 
determine the high order address of the prom destined dataj (see the 
description of the PRqgrah command in Chapter 5), 



a£&iai £aaAi££aAiia£S ms, 
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For 
for 



any 

the 

i. 



given application, you iti«st g«nerate link maps 
foiiowina reasonsi 



in t'jso steps 



The first map is produced by invoking the hlHK utility 
without assigning RAM destined data on the next 4K boundary 
Cthe BOUND.AP.y switch Of the iim instruction is not used), 
In this case, the LINK utility places the ram data 
ifflmediately after the PROM data in the memory image file. 
The map produced by LINK reflects this sequence by defining 
the RAM data iirsmediateiy above the pROM data, 



2, The second hlU^ map is produced by invoking 
with the BOUNDARY switch used to assign ram 

of the next 4K boundary, 



The illustration below shows 
image maps, pre-boundary 



pre-boundary and post 

POST BOUNDARY 



the l,INK utility 
data at the start 



boundary memory 



ABSOL 



PURE DATA 



SCRATCH DATA 



PROM 
^ DESTINED 
DATA 



RAM 

DESTINED 

DATA 



A* 4k 



OdUUU I L^ dew I l\JI-i 



PURE DATA 



SCRATCH DATA 



PROM 

DESTINED 

DATA 



J 



n*4k 



RAM 

DESTINED 
DATA 



Figure 3*2 Pre-Boundary and Post Boundary Memory Language Maps 



3.5,1 44L&e9i2X^ l^aoiiaoe niUL Mae 

The examples below show two LINK maps tor the sample application 
program described in Section A, 2 at Appendix A, Mote that the first 
map is produced when no boundary switch is given as part of the LINK 
instruction parameters. This map shows RAM destined data beginning at 
location 000776(8), Thus it can be concluded that the highest order 
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addrtss for pro?^ destined d*ta is 000775(8), This ii the value that 
must be fed to the program command (Chapter 5) "^nen blasting the 

PROMS, 

The second link map is produced when the 8QUMDARY switch is used to 
assign P^M destined data at next 4K boundary, ram data now starts at 
location 020O00C8), The second link map is useful because it 
indicates the beginning and ending address of the STACK in RAH as well 
as defining RAM meipory requirements for other program elements, 

PRE*SOUMDAR¥ I^INK MAP 

liI?IK/B0TT0M|4Q0/EXSCUTE; MAIN/MAPI TTl MaINiCLOCK 

RT'.il LINK V05,02 Lead Map 

MAIN ,5AV Titlei MAIN ' Identi /B;Q00400 

Section Addr Size Global Value Global Value Global Value 

, ABS, 000000 000400 (RW# I »GBL# ABS,OVR J 

ROM 00400 00376 CR«, I i LCti RELiCONJ 

INIT 000752 

RAM 000776 000210 CRW#D,LCL|REL,CON) 

$STACK 001176 TICKS 00U76 SEC5 00i200 
MINS 001202 HOURS 001204 

Transfer address » Cooooli High limit » OO12O6 a 323, words 

P0ST«80UMDAR]f LINK MAP 

L|NK/80TTOMi400/EXEcUTESMfti?^/MAp|TTj /BOUNDARY? 20000 MaINiCLOCK 
Boundary section? RAM 
RT-U LINK V05,02 Load Map 
MAX?! ,SAV Title WAIN Identi /ei000400 

section Addr size Global value Global Value Global Value 

, ABS 00000c 000400 CRW,I#GBL#ABS,0VR5 

ROM 0004Q0 017400 CRW, I ,LCLi REL,CON J 

I^IT 000752 

RAM 020000 000210 (RW,D,LCL,REL,C0N) 

SSTACK 020200 TICKS 020200 SSCS 020202 
WINS 020204 HOURS 020206 

Transfer address » 0ooooi# High limit a 020210 a 4164, words 



3,5,2 SOaxKAIi X^ naa iUCa&mll 14^1^ HAm, 

This paragraph presents two link ^aps for the second application 
described in Appendix a (section A, 3), For applications coded in a 
combination of roRTRAjj jv and maCRo«U# orogram section OTSSD is the 
high order PSECT for prqm destined data (see Figure 3-13, Similarly 
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QTSSS is the low order program section lor ram destined data, m the 
first example given beiow, the lxn'k BOUMoary switch is not invoiced. 
Consequently program section OTS$S followi imtnedlateiv after otssd in 
the memory image file, The high order PSOm address given to the pRom 
blasting PROGRAM comtsand is 0250SIC8) in this ease, 

i«fhen the second link roap is produced, the BOUNDARY swtich is used to 
Set the DISSS program section on the next 4K boundary. In this case 
the boundari? is set at 04ooOQt83 because 2 mrvii,aa/mbv11-8A modules 
are required to accommodate the Prom based program section. 



PRE-BOUNDARlf hlHK MAP 



RT»n LINK 
SCALER, SAV 

, ABS 0( 



OTSSI 



V05,04A Load Mao 


Fri 01-Sep«78 OOS38J04 




Tltlel SCALER 


Identi 


FORY02 


/BI000400 




000 000400 CRW»I| 


rqBLiABS, 


QVR) 








SUSR5W 


OOOOOQ 


SRF2A1 


OOOOOO 


,VIR 


OOOOOO 


$NLCHN 


000006 


SHRDWR 


000006 


S5YSV$ 


ooooio 


SWA5IZ 


000131 


SLRECL 


000210 






400 020330 (R«,I, 


LCL,REL, 


COM) 








SSOTSI 


000400 


3SIMRT 


000566 


STKS 


001416 


ST KB 


001420 


STPS 


001422 


SIPS 


001424 


SCVTFB 


002462 


SCVTFI 


002462 


SCVTCB 


002476 


$CVTCI 


002476 


SCVTDS 


002476 


SCVTDI 


002476 


CICS 


002510 


CIDS 


002510 


CLCS 


002510 


CLD$ 


002510 


SDI 


002510 


CIFS 


002520 


CLFS 


002520 


SRI 


002520 


CILS 


002626 


CLI$ 


002632 


fOTI 


002662 


SSOTI 


002664 


8$SET 


004450 


RCIS 


005062 


GCOS 


006076 


rcD$ 


006104 


ECQ$ 


006110 


OCOS 


006116 


SCYTIF 


007040 


SCVTIC 


007054 


SCVTID 


007054 


CCIS 


007066 


CDtS 


007066 


SIC 


007066 


SID 


007066 


CFIS 


007102 


SIR 


007102 


TVLS 


007166 


STVi 


007166 


TVFS 


007174 


sTvr 


007174 


TVDS 


007202 


STVD 


007202 


TVQI 


007210 


STVQ 


007210 


TVPS 


007216 


STVP 


007216 


TVIS 


007224 


STVI 


007224 


ocis 


007360 


ICIS 


007366 


SSCI 


007402 


ocos 


007562 


ICOS 


007570 


IFWS 


007766 


$IFW 


007772 


IFWSS 


010034 


IFRS 


010104 


SIFR 


OlOllO 


IFRSS 


010146 


SCHKER 


010170 


SIOEXI 


010214 


EOL 


010242 


E0L8 


010244 


80TIS 


010360 


SSOTIS 


010362 


SAVRGS 


010502 


THRDS 


010660 


SPUTRE 


010662 


SSTPS 


011170 


STPS 


0U176 


SSTP 


0U176 


FDOS 


011202 


SEXIT 


0U222 


SEPPTS 


0U346 


SERR5 


011453 


SWAIT 


015146 


8FCHNL 


015210 


SINXTI 


015306 


8CL05E 


015420 


SGETRE 


016064 


STTYIN 


016140 


SPUTBL 


016274 


SGET8L 


016504 


SEOFIL 


016670 


$Eor2 


016704 


SFIO 


017444 


SSFID 


017450 


SVPIKT 


020600 


SDUMPL 


020602 
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QTSSP 
S)fS$I 

USERS! 

SCODE 

HTSSO 

SYSSO 

$OATAP 

OTSSD 

0TS8S 

S¥3$S 

SDATA 

OSERSD 

,$S$$, 

S STACK 
SSTKST 



Q2Q730 000050 
021OQ0 000020 

021020 Q00214 

021234 001662 

Q23U6 OOIQIO 



024126 
024126 
025044 
025052 



QOOOOO 
000716 
000006 
000304 



025356 000004 



025362 
025454 
025456 
025636 
026036 



000072 
000002 
000160 
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This section briefly describes the desi«in Objective of the two sample 
application programs civen in Appendix A, The first sample 
application program is coded in MACRO. 11 assembly language only. The 
second sample application is coded in a combination of FORTRAN IV and 
MACRO.u assembly language, 
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The elapsed time since power up appUcatlon program consists of two 
iocluiesi botn coded in assembly language. These modules and their 
purposes arej 

i, MAIN, MAC, The modui© prints out the elapsed time since power 
up calculated by the second module cCLQCK.maC), Print out is 
in hoursi ffllnutts and seconds and occurs only when a terminal 
Key is pressed, The handler that detects typing of any lety 
and printing the mtfsage is ffontaintd in fchli tnedule. 

2, CLOCK, MAC, This module provides a clocK Interrupt handler 
and the code t° fsaintaln the Current tlse of day Celapsed 
tl?ne since bootstrap on power up) 4or the itialn module 

CHAIN, MAC) 



Figure 3«i3 shows a sample pgoM based application involving price 
eoBiputation £0r weighed merchandise. The hardware shown at the right 
of this Illustration aecornfnodates one of 8 weigh»in/pr tee computation 
stations. Though not representing an actual PRqM based application! 
the devices shown here convey and receive the types of data 
appropriate to phom based programs. Specifically, the hardware 
devices consist of, 

1, An electronic scale used to '"eigh various Kinds of 
merchandise. The output of the scale is a dc voltage 
(consistent with the weight of the item being weighed) that's 
fed to one channel of an analog»to»digital converter module 
(ADvii), Because not all electronic scales are the same from 
station*to*stationi there may be »0R>€ differences between 
stations as to the dc voltages generated fOr a aiven weight. 
That is* one scale way output 2,5 vde for 5 Kilograms of 
merchandise* while another scale may generate 2,6 Vdc for the 
$9^9 weight, Such disparities in oytPut voltages can be 
compensated for by a scale 'calibration feature built into the 
application program 

2, Set of four Knurled Knob read»in switches that are set to 
define the price per Kllograw of the merchandise being 
weighed. Each of the four switches produces a BCD (Binary 
Coded Decimal) encoded output over four lines, Hence 16 
lines are used to convey pricing information to a DRVil 
module 

3, Four Nixie lights to display the value of the goods after the 
weight*tlmes»Prlce product has been computed by the prom 
based program, Each Nixie light receives a BCD encoded value 
over 4 output lines Irom the ORVll module. Hence a total of 
16 lines feed the "vALUE OF GOODS" display 
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4, Pushbutton switch that's activated by the pricing station 
operator afttr he has stt tha price/i<llograf8 swltchfs, The 
pushbutton switch generates the interrupt (via the DRVll 
rooduie) that initiates the price computation pro^rara 
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Figure 3«3 Hardware Devices for price computation Application 



The role played by eacfs station operator in this sample application 
Involves placing the tnerehandlse on the scale, setting the 
P_PJCE/ KILOGRAM switches In accordance with the type of merchandise on 
the icalei and then activating the pushbutton, 

Other features of this PRqm based application peri^lt the following 
types of data access froa the' system terminal, 

I, Total weight processed by sierchandise category 



tij v^^viti a»«--«^ ^i*""!.*" 



/ 



3, Average value 

4, Change Ccorrect) calibration of each scalei Such changes are 
necessary when tht dc voltage output from a scale changes 
over the course oi tlJae (e,g,# for a fixed weight of 9 
Kilograms) 
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This section presents software design hints for various aspects of 
PPOM based application ievelopement , 
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Before enabling CPU interrupts, fsaice sure that all initial conditions 
are set, T^e application startup code must oe responsible for storing 
initial values mto any regulred ran variables and tor conditioning of 
input/output interfaces before CPU priority' is dropped to pro, 
enabling interrupts. This is especially true of variables used by 
line tiRie clocK handling routines? as the eloct< may interrupt as soon 
as the CPU's priority ts lowered. 



The BT.il LINK utility stores ,SAv file bitmap information into 
addresses 360(H) to 377(8) of memory image files, This Information is 
used by the RT*U system when loading background executable programs. 

If you arish to use a BUTTDM address which is below 400(8), you must 
specify the /x switch to the PT-ll LINK utility, Refer to the LINK 
section of the RT*U System User's Guide for more details on this 
switch, 
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So»e sispie rules can aid the user In minimizing the amount ot prom 
storage re<iuired when developing an application using FOrthan iv. 
These rules arei 

1, Use the $SHOHT error message module when linking the rOBTRAN / 
program, The default module win build the complete ASCII f 
text Of all r«n»tli«e error messages into the PRQh segment} \ 
using the short for» of the messages will recover over 800 \ 
words of PROM space, ^.--««. 

Refer to the RT-ll/RSfS/E Fortran IV user's Guide for 
Information on selection of the SSHORT error module at linJc 
time, 

2, If your application does not require numeric Input/output 
conversions (FORTRAN "Forwatted" I/O)* but does need to print 
slispie messages to the ooerator* use the SYSLia terfnlnal I/O 
calls rather than the' Fortran type and accept statements, 
For exan>plf# 

CALL PRINT ("Process monitor is now running") 

is preferible toi 

TYPE too 
IQO FORMAT (' Process monitor is now running*) 



or! 



Type «, 'Process monitor is now running*) 



If any TYPE or ACCEPT statements are used in the apPlicationi 
howeven no economy is gained by replacing individual simple 
statements with print calls. 



/ 



CHAPTER 4 

T-iasiaLUiiQAt 



This chapter presents installation procedures for the P8U hardware 
and software, Also discussed" «re procedures to be used for acceptance 
testing the hardware/sof t*'are and methods tor reporting 
hardware/software problemst 



The hardware supplied for PP0M/FT»U consists ot the followinas 

1, PROM blaster 

2, Signal cable for connecting PROM blaster and Dtvil serial 
line Unit 

3, Personality cards, The PROM blaster tpay use a different pair 
ot printed circuit boards to accommodate blasting of 
different type prom chips. It tne pboh/rt»U is to 
accommodate blasting of only one type pRom chip# then a 
single pair of personality cards is supplied 

*, Socket adapterts), Different type PPOHs may also require 
different types of adapter sockets for insertion in the 
blaster socket 
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No special unpacking instructions are necessary for the ppom/pt»11 
hardware, personality cards with appropriate socket adapters are to 
be found in separate cartons within the shipping contalneri 
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When removed from the shipping containeri the PROM Piaster may be 
placed on any sturdy table surtace, Preferablv» the table surface 
should be adjacent to the development system tersilnal to facilitate 
th-e PROM blasting procedure, 



The signal cable must now be connected between PROM blaster and the 
serial line unit, The cable connectors are of different design so 
there can be no mistake as to which end goes »here, The DLVH 
deveioptnent module is rnounted to the development system backplane 
along with the other modules. The PPDM blaster signal cable soclcet is 
at the rear of the prom blaster, 

for this installation! switches/ jumpers on the serial line unit must 
be set to select the following operational characterlstiesi 

1, Eight data bits 

2, No parity 

3, I stop bit 

^ . ^'0 jx.am 1 ng _ err or h aU ( LSI* 11 o n 1 y j 
5, 9^00 BAUD max, 

Refer to the appropriate serial line unit hardware manual tor 
procedures on selecting these characteristics, 



* 

If more than one set of personality cards are supplied, the user must 
determine *hich pair of cards he wishes to use, This can be 
determined from the data given in Table 4«1, 

After rtwovai of the Personality cards from their carton* they are to 
be installed m the PPOM blaster, ror card installation procedures* 
refer to the hardware manual, 

Table 4-1 
PROM/pT»lt Module options and Related 
PROM Blasting Hardware 

PROM/EPPOM Chip SoCKet Personality 

Option Boards Types Adapter Cards 
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MRVll-AA 82S129 

82S131 1035,2 1226*2F 

MRVIUBA 2708 i033,4 iM^mir 

8708 1033,4 in4»lF 

BDVU 2716 1366 13 19*1 A 

Once the personality cards are Installed* the soeKet adapter can be 
Inserted, This Is designed so that It can only be inserted in one 
v#ayj that Is with the socJcet designation ngmber oriented toward tne 
top, When the socket adapter is inserted* hardware installation is 
cowpiete. 
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The PFOM/RT-tl utility program is supplied on one of two distribution 
laedla as tollows 

t, Single density Rxoi flexible diskette (floppy distc) 

2, RLQl cartridge disK 

The supplied disK is to be Installed m its proper port. After this, 
the aser may invoice the Keyboard Monitor COPY command to transfer tne 
pRO?^/RT*n utility program onto the development system disk. This 
approach assumes that the PBU is purchased as an add"on option to an 
existing system, If the user purchases tne PBll aS an option with a 
new system, he first uses SYSGEM'to build a system disK, (Refer to 
BT-ll systeit Generation Manual,) 
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Appendix C presents a complete description of the procedures used to 
install PFOM/RT»U software, 
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following PROM/RT-U hardware/software installation, the hardware 
Should be exercised to ensure proper operation. The DIAGNOSE and LIST 
commands built into the software command repertoire provide a 
convenient means of checking prom/rt*!! nardware operation. 

Installation personnel can check the hardware using the following 



Steps 

1, Invoice the Prom/rt-U utility procrram using the procedures 
specified in Chapter 5, After invoKing the utility^ checK 
that the header defining the proper PROM size appears on the 
terminal, 

2, Invoice the DIAGNOSE cowmand as described in Chapter 6g '*hen 
the test options appear? select "Test #3, This test dialogue 
infor"!s the user to mount a blank prom to be patterned when 

the User tvoes <P.c'TUP,?|>- Th« gsa^*'s»"n sritS*"*!^ ir\*-fi *hs DBnM 

by the diagnose command is one thett inserts a binary vaiue q| 
into address 0/ a binary value of l into address t, a 
binary value of 2 into address 2i etCt The pattern continues 
until the top of the range aiiowafeie by the bit width is 
attained (binary 15 tor 4-bit wide chips and binary 255 for 
8-blt wide Chips), The pattern is then repeated 

3, When the message "PpoM verified successfully appears and the 
utility program returns to the "command" mode* installation 
personnel may invoice the I,I5T caf"m<ind to obtain a hard cooy 
of tne PROH Contents, csee Chapter 5 for LIST command 
procedures,) If the listing indicates the pattern described 
in step 2, then the prom/rt»u hardware is operating 
satisfactorily, 
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Procedures for reporting problems differ depending on location of user 
site. The procedures and differences are 

1, United States, if any problems are encountered during 
hardware/software installation procedures, seefc assistance 
via the LSI"ll hot line. Call toll free 8oo 225-9220, cm 
Massi 617 48U7400 ext» 5i44) or write Digital Equloment 
Corporation? One Iron way, Mariboroughi Ma, 0i752, 

2, outside United States, If any problems are encountered 
«3uring hardware software installation? contact your nearest 
DIGITAL sales representative for assistance, 
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Chapter 6 presents troubleshooting procedures for the phom/pt-U 
hardware and software. 



CHAPTER 5 
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This Chapter describes the pr0M/rt»11 operating procedures centerin'3 
around the i^^of the ppom/rt«u utility instruction set, J^:l&jL£^ 
in^rr"rtiff*« aj.ft inveK^Q-i^-^-j Ae devel etiwent systero ter-ftihaij^to progr*-'^ 
or tnodify 'Prom chips after deveiopliiSl or modification ot the 
application program. Procedures presented in the subsequent 
paragraphs assume certain prerequisite actions on the part ot the 
user* These arei 

i, Personality cards appropriate to the PROM chip type have been 
inserted in the prom blaster 

2, Ihe correct PRQM chip adapter has been installed in the PROM 
blaster socket 

3, A binary image file for the generated application program is 
available to the user 

4, The PO^^ER switch en the PROM blaster is set to ON 
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The PROM/RT*U program is designed to run in either bacKground or 
foreground mode. For foreground operation* the system must have a 
minifnun of 28K memory. In systems capable o« foreground operation* 
the PROM/RT-ll blaster program is normally run in the foreground since 
it does not require a hign level of access to the CPU, 

To invoke the ppOM/rt»11 blaster program in the bacXground mode* the 
user types the following at the ter^inali 

PUN DEVt PP0M,SAV<RET> 

Where OEVi defines the disk drive containing the PROM/RT-ll utility 
program, 



To invosce tne ppOM/RT«n blasctr program In the foreground wode the 
user types the feliowlngi 

FRUN DEVI PP0M,REL<RET> 

■*here deVi defines the disJc drive containing the PROM/RT»ll utility 
prograrPj 

FRUN may be abbreviated to FR or FPU, 

Tg feH* yge" wishes to inveK* t.'^iS fQffgfOund version fo? operation on 
some other termihal In a multi*terminal systemi he typesi 

FRUN PRQM/Tsn <return> 

Where '•n" specifies the number of a valid terminal in the 
multi«terraihal system 

Once invofcedi the PROM/RT.il blaster program responds by typing a 
header followed by a prompt at the terst^lnai, The header and prompt 
are as follows! 

PROM/RT«u Vi,o current prom size 1024 by 08 
Commandj 

The headen besides identifying the ppoM/RT'll utility program and 
version, indicates the size and bit width of the PRqm chlpCsJ to be 
blasted, This is because the pROM/rT'U utility Queries the ppom 
blaster as to type of personality cards before typin? the header an 
the terminal, in this case, the personality cards contained in the 
blaster accommodate proms having 1024 address locations that are a 
bits wide. It the personality cards accommodating ppoms 512 by 4 bits 
size are inserted In t^e blaster then the header appears asS 



^The "Commandi" prompt indicates that the utility program w^nts the 
user to type one of the PROM/RT^ll commands on the terminal, The 
commands ar« described in the subsequent paragraphs! 

ppoM/RT-ll VI, current PROM Size 0S12 by 04 
Comroandi 
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once invoned, the prom/rt,11 utility program responds to any of ten 
comirands initiated by the user at the terminal. All commands except 
the DIAGNOSE command are described here, (The DIAGnoSE command is 
described separately in Chapter 6,) 

PRQM/RT-ll commands are described in the seguence in which they are 
most normally used, Hence the program command is described first 
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because once the user has generated and fornatted his application 
program, his first effort is to pattern the PROMs in accordance with 

In the order of their presentation is 



the binary Iroage roap, 


The range of PHOM/RT«li comMands 


1. 


PROGRAM 


2. 


MODIFY 


■s 
<* f 




4. 


LIST 


5. 


VESIFY 


6. 


SEQUENTIAL 


1, 


INTERFACi: 



8, HELP 

9, EXIT 

All commands are typed in response to the "corcwandj " prompt printed py 
the PROw/BT»U utility program, When executed* aost comiPands initiate 
a running dialogue consisting of guerlfs ttyped by the utility at the 
terilnaU and responses (given by the user at the terminal), to abort 
an in-process cotnmand, the user types CTP.L/C, To return to the PT«U 
fflonitori the EXIT command must be given in response to the "Commanfli " 
prompt. 
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The ppoGFAM command is used to enter an appUc«tion program into a set 
of PPQW chips, The application program is currently contained in the 
input file created by the user with the PT»U LINK utility prograia 
(pefer to Chapter 3), The LlNK^ge editor map produced by the iIhk 
Command must be available to the user in order to execute thf PROGRAM 
command, This asap Indicates the address assignments for the input 
file and the proM/rt»11 utility Riust be informed of the highest pure 
code address during execution of the program command, 

Any user wishing to blast selected chips (rather than an entire 
progratn set? should use the MODIFY coffmand described later in this 
section, 

The PROGRAM comwand generates a number of gueries ?hd directives to 
the user throughout the course of its execution. Such gueries are 
necessary because the PROM/RT«U utility needs certain information in 
order to properly execute the program command, Queries displayed by 
the PROGRAM eomtnand reguire the following information from the users 



1, Does th« PC moduit being used to ftouse the PROM cnips invert 
Ccompieflsent) the data or address values being supplied to it, 

2, What is the name cf th« input file containing the instruction 
to be blasted! 

3, What is highest address of pure code in the input file? The 
user can determine this from the map produced by the LlNKage 
editor, 

«_«_ *.«»_ ««»,? .^j=i«e» «» ^«,«>A»»^ =*> **s« ^a»»!fna1> th* aftnml PROM 

blasting process begins, During this phase* additional queries and 
directives are displayed to the user at the terminal. The dialogue 
and procedures for blasting the ppoMs are described in a later 
paragraph (Blasting the prOMs), 

An additional feature of the PROGRAM instruction Is that it 
automatically verifies that the correct data is written into each pbqm 
chip," 



5,3,lji Jny^'^iina ttii g^^g G^^^iM CaaftAa4 • To invsKe the PROGRAM corajnand* 
the user simpiy types p (or PROGRAM) and <reTUpn> in response to the 
"ComEnandj" prompt, An exafflplf of the process Is as touowsj 

Comtr.andj ptPQGRAM]<RET> 

Dc ybu want inverted data Clf or N5? 

Once the PROGRAM command is Invoked* the prom/rt*U utility 
lm(tiediately responds by asking whether the user *ants inverted aata, 
considerations regarding this query are discussed below, 



5,3,1,2 ttflE^iag Ml«J» X);Tvrta4 &««« a£ la w >r»<ril add g ,as& Xa&«M*4 * 
Certain Printed circuit boards may Invert the data or address 
Information supplied to thew,' This is the case for the mrviIi-aa 
(ROduie Which addresses prom chips in low (rather that high) active 
address bltSi (This asoect of mRVU.aa addressing is discussed in the 
'digital Microcomputer HandbO«'c3i If a us«r is woriclng with an 
MRVIUaa module and notifies the software of the Inverted address 
condition* prom/rt^H inverts the address bits so that the proMs are 
blasted In a low*to«hlgh order address sequence rather than vice 
versa, 

It is up to the user to know whether or not the PC module he's using 

complements either data or address information, otherwise he cannot 

give proper response to the ppoM/RT»li software queries described 
below, 

When the PROGRAM command is invoked PROM/rt»U responds with t*o 
queries in sequence, These arei 

Do you want inverted data (Y or N)? 



Q2mAZim 
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Do you want inverted addresses CY or N)? 

After each X or N responsei tJie user presses the <ReT> xey. The belovf 
exampie shows a condition where the user requests both data and 
addresses as being inverted 

Do you want inverted data CY or n)l Y<reT> 

Do you want inverted addresses CY on n)7 y<ReT> 

Once the uier has dtfintd the data snd address fs-mat- the P-0"/RT=*l 
utility wishes to Jcnow the name'ol' the"inptjt''tile,"'This"is"di5Cussed 
next, 



5,3.1,3 

Br Q f -B s s 



' The next query displayed by the PROM/RT«ii utility is' 



Name of input fiie COEViFIlHaM,tyP)? 

To this, the user responds with the name of the ,SAV iitsage file 
containing the application program to be blasted into prqm Chios, If 
the device Cdevi) is not specified, the system default storage device 
(Okj) is used. Also if no file extension C.TYP) is given, an 
extension of ,S^V is assumed. The below example indicates a c«se 
where the user has specified a demonstration program as the input file 

Nafpe of input file CDEVjFILMAM.tYP)? DEMPGM<Rt'T> 



request by the PPOm/rt^U 'utility is for the 
highest address of pure code contained in the input 



#S£^SIi. • The next 
user to supply the 
file, 



CAUTION 

The last address supplied to the program 
command mugt be the highest byte address 
to be placed in PROM, 



The upper pure code limit is available from the LiNKage map produced 
by the Ll?iK editor tpefer to Chapter 33. once informed of the cure 
code upper limit, the PROm/RT-U utility is able to determine the 
nutPber of prom chips to be blasted, For example, if the user is 
working with loj* x 8-bit PRQMs and specifies a pure cede upper limit 
Of 017776(8), the utility calculates that a total of 8 PROM chips (4 
lo* byte and 4 high byte) are" to be blasted, 

When the last prom m the entire range has been blasted, the utility 
Knows that it is time to return to the command mode. The prom/rt«11 
reguest the upper limit of pure code with the following queryi 
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Final prograts addrtss (octal)? 

th9 user no* refers to his LINK map to dettrwint th« highest address 

of Pure code to be entered Into PPO«, The pair of maps shown below 

Indicate the pre boundary and post-boundary code layout for a sample 
program. 



Prt«Boundary Code Layout 



LINK/BOTTOMMOO/EXECUTElMAIN/MApiTTI MAIN, CLOCK 

RT.U LINK V05,02 Load Map 

MAIN ,SAV Titlei f^Alfl * idents 



Section Addr 



Size 



Global Value 



/g{000400 
Global Value Global Value 



, AB5, 000000 000400 
ROM 000400 000376 



FAM 



0OO776 000210 



CPW,I,GBLfABS,OVR) 
(HW,I#LCL,REL|C0N3 
INIT 000752 

CBW,0,I,CL#REL,CQN) 
$5TACK Q0U76 TICKS 
HINS 001202 HOURS 



001176 SECS 
001204 SECS 



001200 



Transfer address « OoQOoli Hlght Ufnlt » 001206 s 323, words 



Post»Boundary Code Layout 



LINK/B0TTOMS400/EXECUTE J MAIN/MAP I TTt /BOUNDARY 120000 MAIN, CLOCK 

Boundary section? RAM 

RT-U LINK V05,2 LOad Map 

MAIN ,SAV Titiel MAIN IdentI 



section Addr size 

, ABS, 000000 000400 
ROM 000400 017400 



Global value 



/BJ0OQ4Q0 
Global Value Global value 



RAM 



020000 000210 



CRW,I,GBL,ABS,OVR) 
(RW#I,LCL,REL,CON) 
IMIT 000752 

(RW,D,LCL#REL,CQN) 
SSTACK 020200 TICKS 
HINS 020204 HOURS 



020200 SECS 
020206 



020202 



Transfer address » oooooW High limit » 020210 s 4164, words 



5,3,1,5 &4.a«Ua4 ti)M &AQJU • When the user presses the <R£Turn> <ey 
(after specifying the upper limits of pure code)# the PPDM/pt«ii 
utility responds by Instructing the user to mount the prom chip for 
the first address segment, Under conditions where 1024 X 8«bit prom 
chips are being blasted, the displayed directive to the user Is as 

follows! 



Mount PROM for address 0OQ000*O03776i bits 07*00| 
and type<RETUHN>s 

At this time* the user counts the first PROM chip in the blaster 
adapter socKet, Three things should be oorne In fnlnd wheh mounting a 
PBOH ehipi 

1, The PHQM Chip roust be blanic 

2, The Chip Bust be oriented so that disspled cutout faces the 
tas oi the idipter ssfkets 

3, The chip should be labeled with the segment address, 

Identifying chips with a label aids the user it he later wishes to 
MODIFY or erase a particular chip, Mh^n worJcing with i024x 8»blt 
PROMS a suitable label for the first PROM might be IKilB • indicating 
that it Contains the low byte for the first io24 locations. 
Similarly* the second chip wight be labeled 1K,HB meaning that it 
contains the high byte for thf first i024 locations* 

CAUTION 

in the case of EpROMsi the label should 
not be placed over the chip window as it 
way adversely affect chip erasablllty. 

If the user inserts a non-,blanK: chip in tne adapter soeteet and then 
presses <rETURN>i the utility program responds vritn the following 
error message and directlvei 

?PROM«F»FROH is not blanK 

Mount PROM for address oooooo»oo3776, bits 07»oo, 

and type <RETURN>i 

I-n such a ease, the user should checjc to maice sure that the prdms he 
intends to pattern are bUnX and then mount a blank chip, 

Sfmen the first blanic chip is prograitiroed successfully, the following 
message is generated: 

PROM for address 00o00o«00377fe, bits 07-00, has been programmed 
Mount PROM for address 00OOOU003776, bits J5«08, and type 

<RETURN>| 

This informs the user that the first prom chip has been programmed 

successfully. The first chip can now be removed from the blaster 

adapter soctcet and inserted in the proper location on the prom memory 
board, 

The user should no" mount the second chip for the blasting process. 
Again, the PROM chip should be labeled with the segment address. When 
the <RETUFN> key is pressed and the second chip has been prooramtned, 
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the below message appears; 

PROM for address ooOOol«003776# bits 15»08» nas been programmed 
Mount PPQH for address O04ooo»oi7776» bits 07»oo, and type 

<RETURM>j 

The blasting process continues until all PPQH chips for the 
application program have been blasted. After the last chip* the 
PRQM/RT-ll utility returns to the command mode. 

Complete p_RC3m blasting sessions for an MRVliAA aiemory board and an 
MRVllBA memory board are given in the next two paragraphs. 



5,3,1,6 &£a9£aa&4.a4 £aU£ &U i^4« S&aiU £«r «a JiMxLLAl aac;»Ula " This 
Paragraph presents an example of using the PROGRAM command for 
blasting a set oi 512 X 4wblt wide PROMs, Specifically, the example 
shows? 

1, Invoicing the PROM/RT-tl utility program 

2, Execution of the PROGRAM command 

3, The ter'^lnal/user dialogue for the entire Blasting process 
The example is given belowl 

,RU DXOlPROMll 

PRaM/RT.ii VI, Current PROM size o256 by q4 

Commands P<RET> 

Do you want inverted data C^ or N)? n<rst> 

DO you want inverted addresses CY or Nj? Y<RET> 

Name of input file CdEV|FILNaM,TYP)? DXl |MAIN,SaV<ReT> 

Final program address (octal)? 775<RET> 

Mount PROM for address 000OQO-Q00774» bits 03*00, and type <BETURn>i 

Mount PROM for address oooooo»0oo774, bits Q7»04, and type <rETUpn>i 

PROM for address 000ooo»ooo774, bits 07«04i has been prograra^ed 

Mount PROM fof address QOOOOO-000774, bits 11*08, and type <RETURN>» 

PROM for address O00o00»000774, bits U-oS has been pro5raffiined 

Mount PROM for address 000000»000774, bits 15»12, and type <feturn>I 

PROM for address OOQOOO*000774, bits i5«»l2 has been programmed 

Command! 



5,3(1.7 Sj;»gjaag4sq £4^^, SXt &LU« ZEaHi tat. a« tlB^ll.»aA aa4uj,& • 
This Paragraph presents an^ example of using'the PROGRAM Command to 
blast a set of I024x i*bit wide PROMs, The example follows} 

,RU DXOIPROMJI 

PROM/RT1.11 VI, Current prom size 1024 by 08 



£aaiuax*u OEtSAii^ TttfiTsiiriiaits page s*^ 

Commands P<het> 

Do you want inverted data (Y or n3? n<het> 

DO you want invfrted addresses CY or N5? N<PET> 

NaRie of input file CdEVsFII^NAMiTYP)? DXi|MAlN,5AV<PET> 

Final program address Co<?tai5? 77S<RET> 

Mount ?POM for address oooooo«ooo774» bits Q7«00| and type <return>s 

PROM for address QOQoOO-000774, bits 07»00# has been prograroined 

Mount PROM for address QOOOOO-0Q07?4i bits 15-08, and type <RETURN>s 

PROM for address aoO0OO«OOO774f bits i5«»08i has been pragrafflmed 

Command I 



5,3.2 aODip aaamaa^ 

The MODIFY coroniand like the PROGRAM cotaffiand can be used to create proh 
chips, The difference is that the modify command ailows the user to 
rcpattern selected chips rather than program an entire set, in 
generili there are four conditions where a user ffiay wish to invoke the 
MODIFY command, These arel 

I- A section of an appUeatlon program is altered and the change 
affects only a certain EPRom ehlp, once the affected EPRoM 
is erased, the Modify Command can be used to blast a new 
pattern consistent with" the change in the application 
program, 

2, So^i^e code additions are being made to the high end of an 
application program" and the last PROM chip in the set was 
only partially consumed in the prior PROM blasting session, 
UnliKe the program com»and, MODIFY allows the user to write 
into non blank chiPSi Consequently if half the locations in 
a chip were left unused during the initial PROGRAM blasting 
session, MODIFY can be used to pattern the remaining PROM 
locations, 

3, A single location on a pre*biasted PROM chip requires change, 
Possibly, the pattern originally blasted into the chip 
location is one that 'can accept the specific change desired 
by the user, in the unprogrammed state, certain PROM chips 
contains all 0NE5, for this type chip* the binary pattern 
introduced during the chip blasting process is achieved by 
writing ZEROS into the desired bit positions, Hence if a 
binary six is written Into an address of a four bit wide 
chip, the blasting process effects a change of from tUH2) 
to 0110(2) in the addressed location. Although already 
blasted to contain a" binary «>♦ this location could be 
modified (re»blasted) to contain a binary 4, a binary 2 or 
ail zeros, such changes can be effected because each 
involves a process of changing OHE$ to ZEROS, The contents 
Of the PROM location cannot be modified to contain a binary 8 
because tor this type chip it is not possible to change ZEROS 
to ONES, If the user wishes to alter the contents of a 
single location, the software checks the contents of that 
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location and lnform3 the user whether such a change is 
poislbiej 

4, The user wishes to enter a value into some high order area of 
the overall prom address range, unliJce the PROGRAM Coromand 
Which always assumes a zero starting address value for the 
PROM blasting process* the MODIFY command queries the user as 
to the starting address «or his desired biasting/re^biasting 
area, (Note that the PROGRAM comntand only asRs for the final 
program addressj) if a usfr wishes to enter a bootstrap 
program into the high srdf? area of prO-M* he egn do so with 
the MODIFY Command because this command allows hifu to select 
a high order starting address. The PROGRAM corotitand does not, 

There are certain constraints that the user must be aware ot when 
using the MODIFY Command, During the MODIFY Command dialoguei the 
BROM/RT»ll queries the the user as to starting and ending address of 
the PROM chip area he wishes to modify, 

NOTE 

PRDMyRT»!i always Constructs 32„ b^^ 
data. records iotr transfer to" the 
programmer Cbiaster)|^ j^oeations within 
the 32 byte bouhdarle^'in the PROM but 
outside the starting and final addresses 
of the file will be filled wUh the 
unprogrammed state of the given PROM, 

For the above reasons, modification of a prom must be done in ii byte 
blocKs* l|e,# modification addresses to the MODIFY command must bel 

1, Starting address is the first byte in the 32 byte boundary, 

2, Final address is the last byte in the 32 bVte section, There 
If one exception to this which occurs for the uppermost 32 
byte block in puye code, in this case* the last byte of 
meaningful code can fall anywhere in the 32 byte rangeofor 
the uppersiost 32 byte blocic onlj^ the last meaningful byte <^n 
the 32 byte range can be given as the final address to the 
MODIFY command, 

Figure 5»l shows how bytes are taken from an input file and stored m 
the 32 byte record when blasting an 8»blt wide chip, jhe 32 bytes 
taKen for transfer to the low byte PROM are taken from byte addresses 
through 62, Similarlyi the bytes for blasting the high byte PROM 
are taken from addresses i through 63, Conseguently if the user 
wishes to modify the uppermost 32 byte segment in 4k of prom he 
specifies a starting address of OI77OO and an ending address of 
017776, Figure 5«2 shows the Input file to prom chip relationship 
when attempting to modify the contents of a single address in PROM, 
The MODIFY Command first compares the changed Input file location with 
the contents of the pre»biasted prom chip, If the pre-blasted 
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contents are such that the location can accept the change (see 
preceding description under item 3) then the software infornis the user 
that the change is possible, if the location cannot accept the change 
then the user is so informed and he must take "other steps such as 
erasing the chip Ci,e, if he" is woricing with EPBQM53 
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INPUT FILE 



HIGH 
BYTE 



PRE-BLASTED 
PROM {L0W3YTE) 



LOW 

BYTE 



c 




000477. 



CHANGED INPUT 
FiLESYTE 




0237, 



PROM LOCATION 
TO BE MODIFIED 



000400, 



000377. 




Figure 5«2 Pelatlonshlp oi Input File 
wnen Attempting to Modify an 8»Bit 
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wide PROM Chip 



PPOM 



I 2 1 laJWJOaft tt« M.QQirx CamMa4 • To invoJte the modify command, 
JpJ tnt toUowlnT at the" terminal m rtsponse to tne "Commandi" 



5 

typ 
pfompti 



Commandt MtODIFY3<RET> 

When the <RETUHN> key is pressed, the PPOM/rt*11 utility initiates the 
dialogue tot the rebiastin-g proctssi 

bv the MODIFY eoffliP-and have to, do with working with invertea 
data/addresses and naming the inpufe file, Examples of these queries 
are shown below"? 

Do you want inverted data CTf or n)l N 

Do you want inverted addresses (Y or N)? u 

Name Qt input file CDEVtFII.NAH,TYP)? 
For a description of these queriesi refer to paragraphs 5,3,1,2 and 
5.3.1.3 , 

If the user errs in typing the file name or types in a nonexistent 
file* the following error message occurs 

?ppQM»K»lliegal file specification 

Immediately after the error message* the utility program repeats the 
Juerv asiLrfor the file name. The example below shows a case where 
a demonstration program is named as the input file, 

Name of input file (DEVtFILNAW.TYPn DEMP(;m<BI;T> 

When the <RETUbn> key is pressed, the ^tJi^ty program «^J Jor 
starting and ending addresses of the PBOM area to be modified. 
Examples for a 1024 x B.bit wide chip are given belowi 

Starting program address £octal3? ol7?oe<RET> 

Final program address CoCtaU? 017776<peT> 

TO the first guery, the user respond, with the ;t«^i"JJ?^f ".JS^,>^ 
100(8) boundary) of the prom area to be modified on ^VPiJ^ ^J^J"''^*' 

the utility program as^cs for the «i"«l P'^J^f^^JJ^^nj'l.ks ?he SJer f 
given and the <PETUBN> key is pressed, the software asks the «ser it 

?f;ese Chip addresses in prom are to be modified. This f ^f ^^5^*^^^^^* 
user that the utility program recognizes the specified address areas, 
An example of this query and response isi 

Do you wish to work with addresses oi7700-oi7776, bits 07.00 
CY or N)? Y<PET> 



loelcet as sfiown in the below example, 

Mount PROM for address Ol7700.0l7776i bits 07-00, 
and type <BETUBN>| 

meisage 4nd directive resulti 

?FRCH»FpPRQM 15 not bianJc and cannot be reprografflmect with 

tniS data 

Mount PROM tor address oi7700.0i7776, bits 07-oo, and type 

<BETUBN>| 

-- -'^rsi, ..h^n h*"<r" -hgnrtsable nrewblasted code in the 
rdJeLraJifls Tofnutllln Jhfmiowlng-.essa.e results 

^ppqM^^-PRoM IS NOT bUnic but can be «rltten with this data 

Continue CY or N)7 
II tne user Intends to overwrite the addressed area, he then types v 
or t£S and presses the <ReTUPN> key, 

wnen the blasting operation Is completed £0r the mounted chip, the 
utility program generates the following messages 

PROM for address on700*oi7776, bits oo-o7, has been programir.ed 
The PROM chip m the blaster socket lay now be removed. The 

chip In the PROm seti **«*•_"* .mC ... «,*. have been reprogramroed. 
When all chips for the specified address area "*^« 1 JZ I Am 
-mn the a?lUty program automatically exits to the con^niand mode, 



5,3,3 &a&x Coaa flnri 

The COPY command is designed to let the user tnake tnuuiple copies of a 
pre*programt!ted prom chip. 



, ■, 1 T«w«)fina fhB. rnp v f^mm^r^A • TO invoice the COPY Command, t: 
;SJ'UuoitrtftS't^n5f?n°7e,pon.. to tn, .c=«and.- Prompt. 



__._ _ type 

thi 



Coffltitandi clOPYl<PET> 

On detecting the COPY Command, the PPOM/RT.ll utility program 
Jnitlites tSe terminal . to . user dialogue discussed next. 



5.3,3.2 cagX rni"-"^"^ ^^al.pgun • Tne first directive produced by the 
COPY command is to tell the user to mount the master PROH, That is 
the PBQM to be duplicated. An example of this directive isj 

Mount master PROM and type <!?EXURN>i 

At this time, the user inserts the PROM chip to be copied in the 

blaster socket, He then Presses the <RETURN> )cey and a slight pause 

occurs, After th« pause, the user is told to reiaove the master PROM 
chip with the below messages 



Remove master P^OM and aount blank PROMi type <RETURN>J 



When this message appears, the master pRQM chip is removed from the 

blaster socicet 

the first copy, 

<rETUrn>, The _ _ , . - - 

desired and generates the following query 



age appears, the master pRQM chip is removed from the 
t and replaced with a blanlc PROM chip that will become 
, After inserting the blanic from, the user types 
e utility program now needs to know now many copies are 



Hov many coPies (decimal)? 



niitnber of copies specified, After entering the number of copies, the 
user types <RETnRN>, Thl$ begins the copying process, If the user 
inadvertantly mounts a non blank PROM chip the following error message 
and directive result 

?PROM»F»PRoM is not blank 

Remove current PRUM and insert blank prom, type <PETURN>i 

in such a case, the user should remove the non blank prgm and replace 
it with a' bUnk Or erased prom, when the <HETURN> key is pressed, 
copying will continue with the blank pROM, 

when cr®«'tlon of a copy is complete, the proh/rt*11 generates the 
following message; 

Remove copy number nn and mount blank PROM, type <RETURN>t 

Hhere nn will be replaced by the nymbey of the copy 
Just completed, 

The user no* removes the newiy created PPO^ chip and replaces it with 
a blank chip, He may wish to label the duplicate chip with the copy 
number, with the new blank chip installed, the user continues by 
pressing the <RETURn> key and another copy is created. 



The tilST command is used to obtain a Usting of th9 contents of a 

particular PROM chip, The Usting can be prQ<Suced on the terminal or 

a lint printer at the user's option, Other options made avaliable by 
the LIST cofflwand are 

ij Listing format, The LIST comifiand allows the user to select 
binary, octal or hexadecimal forifi^t 

3. idsntif leation J Tht LIST eommand allows the user to enter a 
listing identifier Cup to 50 characters) at the top of the 
listing 

Chip addresses aPPear every 20(8) locations and as chip addresses* 
they bear no relation to input file addresses 



5,3,4,1 l n* Q'€%nS fc&t v'*^T CQ"^^f'^-i * Ts Invoke the LIST corEjpandi type 
the following at the terminal'in response to the "Comwandi" prompt 

Commandl LnST)<H.ET> 

When the <rETURN> key is pressed it initiates the command dlalooue 
discussed next 



5.3,4,2 U51 Caamand UiAifiau* • fhe utility program nrgt asKs the 
user it he wishes to place a text identifier at the head of the 
Usting, it does so with the following query 

Do you wish to put an identification code on the listing? 
(If or N) 

Typically, the user assigns an identification code that describes the 
current application, That is the application in which the PPOM chip 
Is used, If the user desires a text descriptioni he types Y or Yes 
and then presses the <return> Key, When the proh/RT*U utility 
recognizes that the user wants an identification for the listing, it 
types the following message 

You may input up to 50 characters terminated by return 
Identificatlonj 

At this point, the user types in the desired description following the 
word "identif icationj" 

When the <re:turn> key Is pressed, the next guery In the dialogue iss 

Do you wish the listing on this termlhal CY or n)? y 

If the Usting is to be on this terminal, the user responds with Y or 
YES followed by <RETURn>, If the Usting is to be on a line printer 



or entertd Into « disk file, the user typts N or no ^t^)^^^ 
<RETURN>, A HQ reply causes the sottware to generate the following 

question 

Name of output file (DEVlFILNAM.TYPn 

The user answers v»lth the RT^ll file specification for the desired 
output file followed by <rETURN> 

The software now needs to icnow the <3eslre<i format for the listing, It 
requests this data by Printing the following 

wnich listing format CHeX# OCTALi or BINARY)? 

The user must select one of the three formats for listing the prqm 

Jhtp Contents! The forrnat chosen affects only the format o the pbom 

Chip contentsi PROM chip address are always listed in octal. The 
example below shows selection of the hexadecimal format 

Which listing format (HEX, OCTAL or BIMAPY)? H[EXADECIMALHRET> 

When the user type* <RETUrn> after defining the listing format, the 
software types the following directive 

Mount the pbom to be listed and type <retupn>: 

The user now mounts the chip to be listed. «hen the <PE:TUPN> ^^^ ij 
pressed, the listing operation begins immediately. After the last 
locations m the PPqM have been listed, ^RoM RT-U returns to the 
command mo<3e, The beginning and ending portion* of a typical prom 
listing appear below 
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Cominandi 
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5,3,5 E££X£X QamAOsi 




It is not necessary to use VERIFY after tnt PPOGRAM or MODIFY commands 
since the Utter two commands autofflatically verity chip contents as 
part of their execution sequence, 



5,3,5,1 XaimiOaa thM m&UX Camiwa^ - To invoice the /^Jip„_^ommand, 
type tnt" ioilowinq at the terminal in response to tne "Cowmandr 
prompt 

Cowmantii vlERIFY]<RET> 

Where tne <RETurn> icey is pressed, the utility program initiates the 
dialogue described next 



5,3,5,2 lt£SX£i L&j&sA&A auiAflttA - **^hen tne user tyPes the verify 
coffiffland, the following question appears! 

DO you want to Verify against a master PROM (Y or N5? 

ft yes answer to this question followed by <heTUBN> causes PPOM/hTpU 
to pronipti 

Mount master PROM and tyPe <RETURN>; 

the 



user now mounts the PROM in the blaster socket that serves as tne 
idard or waster Pl^QM, After the chip has been positioned in the 
tit the user types <RETURN>, After a hrief pause the ppom/bt.U 



The 
Stan 

SOCKt 

software types the following directlvei 



Mount PROM to be VERIFIED and type <PETURN>» 




PROM verified successfully 

If the chip to chip verification failed then the following message 
will appear, 



?ppDM-F»PHOMfaUed to verity 

At ^his tlBie the software will return to tne command mode, it the 
user answers N or no to the PROM.to««PROM verification re<?uest# the 
software assumes the user wishes to verify a PROM against an input 
file ana initiates a second dialogue, The next three queries produced 
by the pR0M/pt»11 software have to do with inverted data/addresses and 
naming of the input file for the verification process, Considerations 
regarding these queries are described under ti^e PROGRAM command in 
paragraphs §,3«it2 ^hd 5,3,1,3, 

After the user Identifies the input file Ct© be corapared against the 
PPOM set J ahd types <PETUPN>, the PROM/FT-U utility needs to icnow the 
address iranQe, The software asJcs f©r the starting address as followst 

Starting address CoctaD? 

The user responds with the 6 octal digits which specify the address of 
the first location in the application program to be compared with the 
selected PPOH chipts). When the starting address has been given, the 
user types <BETURN> causing tJ^e software to aslc for the ending address 
as follows 

Final address (octal)? 

The user now enters the last address in the application program to be 
compared, After the user Presses <BETURN>, the software confirms tne 
address range by asKing the following 

Do you Wish to woric with addresses nnnnnn^nnnnnni 
bits nn»nn CY or N)? 

If the address range is the same as that entered by the user he types 
X or ^ES followed by <betURN>, Assume a user wishes to verify the 
content of addresses 000376 * 001077 and has entered this value, in 
such a cage* the query generated by the software is? 

oo you wish to worK with addresses 000376»ooi077, 
bits 07*00 CY or N3? y 

The user now types <betubh> and the software responds with the 
following directive, 

Mount PROM for address o00375*ooi077, bits 07*00f 
and type<RETURN>i 

The user now mounts the correct PRQM chip in the blaster socKet, when 
the chip is properly mounted, the user types <RETURN>, If the data in 
the selected prom chip agrees with the application file contents» the 
following tnessage will be printedS 

PROM for address Q00376«001077, bits 07»oo, agrees with file 

At this pointi the verified PROM should be reJ^oved from the blaster 
soClcet, Operation will continue automatically when the next PROM in 
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the Set is Inserted and tht <RETURN> key li prtssed, 

if tne PPOM chip tails to verily then the btlow message is generated 
by the software 

?PBOM-F«PRoM failed to verify 

DO you want a detailed comparison of discrepancies (Y on n3? y 

If the user simply wishes to Know whether there was no match between 
input file and chip* he can type n or no and remove the chip, The 

Utiiity program wii^ amomancaiAV seqUenvc i;o s.n«r t*i*& siiAji' Art tuc 

set. If the' user wishes a detailed blt«for«bit comparison he types Y 
or YES followed by <peTURN>, To this response* the software prints 
out input file and PRoM contents in the format shown below 

The following discrepancies were notedi 

nit Address Flit Data PPOM Data 

000376 IIOOIIIO ililUU 
000400 lUOlOOO UUilH 

000402 10001110 muiu 

000404 UlOOtlO UlllUl 

000406 lOOlOlU lllttUl 

000410 ItUlllO lUlllU 

000412 0001.0001 UUtUl 

001066 UUOltl lillim 

001070 lllOlQUQ UlllUl 

001072 liUQUl UllUU 

001074 lilOQltO Ulltlll 

001076 lOOOOlOl llllllU 

After the contents of the last address have been listed, the software 
continues the dialogue by asking the user if the wants to verify the 
next Chip, An example of this query is 

Do you wish to Work with addresses 000376«00i0T7, tits 15*08 
n or N)? 

'if the user wishes to verify the high bytci he responds by typing Y 
followed by <RETURN>, To this# the software responds with the 
directiyet 

Mount PROM for address 000376»001077, bits 15»08, 
and type <rETURN>i 

In this way, the verification process continues for the entire chiP 
set 
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The SEQUENTIAL comnand alters or re-deflnes the operational mode of 
tftree other PROM/rt»H coramandSi namely the prOGbam# modify and verify 
eotniandg. The change revolves around the manner in which the word 
slices are taken frow t^e tRemory ifflage file for insertion into the 
32'byte record that is shipped to the PROM blaster, when the 
operational mode of the program command is altered by the sequential 
command* it allows a user to enter bytes one after another into PROM, 
This' is in contrast to the way say a 1024 X 8»i)it chip Is normally 
felasted with th« PROGRAM eoraniands Chips of this size usually receive 
either odd or even numbered bytes depending on whether the low byte or 
high byte is being blasted, This can be seen from figure 5»l, Bytes 
0^2#4 etc, are entered .into one chip as the low byte while bytes 
l,3r5 etCf are entered into another chip as the high byt*! If a user 
wisnes to blast PPQM chips one byte after another (l#2#3f etc,) ne may 
select the SEQUENTIAL Command to achieve this result 



5,3,6,1 X;MM^4Aft t^ §£iiuSMXU^ Z^s&OMaA « To invoKe ti^e SEQUENTIAL 
CotniPandf the user types the following in response to the "Command?" 
prompt 

Comwandl 5CEQUENTIALJ<RET> 

This causes the PBQM/RX.u to print the following message when 
<RETURN> i» pressed: 

you are now operating in sequential mode 
This MODE modifies the following coramandsi 

1, PROGRAM 

2, HODIfY 

3, VERIFY 
Cominandt 

^•his message indicates that the user can select any of the three 

commends "(PROGRAM, MODIFY or VERIFY) £o? operation in the sequential 

mode, That is# if the user wishes to use the program command in the 

sequential mode; he now tVpes the following in response to the 
"Coramandi" prompti 

Commandj p tROGRAMj<RET> 

The PROM/pT-ll software no* queries the user to see if wishes to 
continue operation in the sequential mode. The below example snows a 
condition where the user has responded Y CyESJ to the query. The 
PROM/RT-U utility now conducts basically the same dialogue as that 
described for the PROGRAM command. This is apparent from the sample 
dialogue below, Note however there is one difference. That isi the 
bit field indicated for the pROM is now 15*00 instead of 07. qo or 
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t5«08 

00 you want want to eontinye in saqutntial fnodc (Y sj- N) 
? Y <RET> 

Do you want inverted data c^ or N)? n<ret> 

Do you want inverted addresses CY or N)? N<!?ET> 

Naise of Input fiie CdEV|FILNAM,TYP3? denpgn/n<fet> 

Final program address Coctai)? 0Q0377<bet> 
Mount PROM for address 00O000«000377, bits 15*00, 
and type <rETURN>i 

PROM for address O00qo0»O003?7» bits ISwOO* has been pro<3ramii3ed 

When invoicing the MODIFY command in the sequential mode, the user ipust 
be careful when specifying" starting address boundaries. This is 
because the utility program deals In mlhimuni 32 word blocJcs when 
sending data to the Prom blaster Csee discussion of modify Command,) 
Hence when tiodltying 8"bit wi^e chips during sequential mode, t^e user 
Should specify starting addresses in multiples of 40(8), 

Figure 5*3 Indicates the transfer pattern for an 8«»bit wide chip, 
i^hen modifying during the Se<3Uent"iai mode, the PRQM transfers slice 
followed by slice 1 followed by slice 2 and so on. Hence boundaries 
in multiples of 40(8) (32 bytes/i6 words) convey 32 slices of data, 
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Figure 5«3 Word Slices Transferred to an Eight Bit Wide prom 
Chip During sequential Mode (modify command) operation 
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Whtn modifying four bit wide chips in the sequtntial mode, boundaries 
are on t multiple of 20(g) ueq^^gg ^j.g slices are ta)cen from u bytes 
(3 words), See Figure 5»4 



16-BIT 
WORDS 




32 BYTE RECORD 
TRANSFERRED 



Figure 5*4 word Slices Transferred to a Four Bit wide prom 
Chip During sequential Mode (MODIFY command) Operation 
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5,3,7 X£i££m££ CAfflmdOd 

Tht ICNTEPFACE3 cofflfnand is used to Change the serial infer«aee which 
the software package wiii use te comfflunicate with the prqm blasting 
hardware, **hen the IfNTEpFACE] comraand is invoiced, the toilowing 
response appears on the terminali 

Current CSr » i765lo, vector 5 310 

Where the appropriate octal numbers replace 176510 and 3io, The 
program then displays the questloni 

Do you Wish to change the CSR Cy or NJ? 

If the value displayed for the CSR address is correct* respond with 
"N" or "HO* followed by return, and the CSr win not be modified. If 
you wish to Change the value, type "y or "VES" and return, and the 
following snessage win appear! 

New CSP address? 

Enter the slx«digit octal address of tht Receiver CSR of t^e interface 
to be used, This address tnust be in the I/O Page Cl,e,, must be 
greater than uoooo and less than 1777765, The address should be that 
Of the receiver CSR of the Interface to be used, hence the loworder 
octal digit of the address ''^ust be zero, 

If you specify a CSR address which does not correspond to any 
presently*installed interface module, the following message will 
appear! 

?PROM»F»Non - existant cSR address 

and the current CSR default will not be modified, The Prograi" will 
again asl<: you for the new cSR address, 

When the CSR questions have been answered* the program will displays 

Do you wish to Change the VECTOR CY QR n)7 

it t^e vector address originally displayed latches the desired value* 
type "n** Or "no" followed by return* and PRon/RT«11 will exit from the 
INTERFACE operation, If the vector is incorrect, respond with "Y" or 
•YES" and the return key, The following question will be printed! 

New vector address? 

Enter the three»dlgit octal address of the first interrupt vector tor 
the interface to be used, This vector address must fall in the range 
300 to 470 octal, inclusive, As this address specifies a pair of 
two*word interrupt vectors* the low*order octal digit must be zero, 

When both cSR and vector have been successfully specified, the program 
will return to command mode, 
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3,3,ii HJU^ Caasaaad 

If the user cannot remember the name of tne command which he needs to 
irst# he can type the HfELpi command to pbOM/rt-H, it will respond 
with a brief list of the commands available, as followst 

Valid eofflmands aret 

C • copy an existing pbqm 

D • diagnose PROm blaster hardware 

E • exit from this program 

H • type this help message 

I • alter interface assignment 

h • list PRQM contents 

M • ifiqdiiy one or more PROHs 

P • prograro a set of pROMs 

S w sequential mode 

V • verify a PROm against a file 

The system will then return to command niodei allowing the user to 
enter the name of the desired coamahd, 



5,3,9 &UX CdffladA4 

Typing the ECXIT3 comnnand causes the prom/rt.ii software to disable 
the PROM blaster hardware interface and return control to the RfU 
operating system, This cornraand must be used to terminate the 
PRDM/RT»1J pregrain} that is» the user cannot abort operation by 
typing CTRL*C, 

'*«hen operating the PP0H/rt*1i package in foreground mode* it is not 
necessary to type the exit command unless the user intends to remove 
the foreground job front memory. 



Tg create patterned prum chips in production guantities, the copy 
Corosand can be usedi that is after the program Command is used to 
create the master chip or chips. Customarily, personnel well versed 
in all phases of PROm/rt»u would use the PROGRAM Command to create 
master PPOMs, After a master chip is mounted in the prqM blaster 
socket, production personnel need only to be familiar with the copy 
Command dialogue to generate copies in blocks of 99 



CHAPTER 6 



This chapter contains pertinent information about maintenance and 
troubiesnooting tecnniques, 

CAUTION 

ICs and IndlvictuaX components si^ould not 
be replaced at the user's Installation, 
The only exception is tne memory cnlps 
tf^at Plua into sockets, Equlpi^ent 
should &e returned to DIGITAL tor 
repair, Replacement o* ICs and 
components that are soldered Into etcned 
circuit boards require special equipf^ent 
available at DIGITAL repair depots and 
at tne factory, 



6,1 &XAi;^C^ LUl^MiSi 

you can use the DIAGNOSE comitiand to run three tests on the prom 

■programmer* the data lin)c "between the prom progra'nmer' and the 

computer system (see Figure 6-1), Each test helps you verity 

operation of portions of the equipment or isolate an equipment 

"failure, The tests are as follows? 

1, Test ij m conjunction *lth a successful test 2 is used to 
chec)c proper operation of the data transfer and prograron^er 
data storage capabilities, 

2, Test 2i chect^s the serial^line^unit-lnterface module and the 
input/output cable used to connect the computer system to the 
PROM prografflmer, 

3, Test 31 checks the progra^itier "s ability to transfer 
infor!«ation from the prograaRmer's Internal storage to a proh 
Chip, 
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TEST1 
DATA TRANSMISSION TEST 
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Figure 6-1 PROM/RT-11 Diagnostic Test 
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6,1,1 X^&t £j;£Ud£^XlnQ 

Before attempting to chfck the prom/rt-H hardware yoy should perform 
the following test preparation proceduresj 

1, Ensure the cable betwetn the P^O^ prograRtmer and the 
serial*iine»unit interface is connected, 

2, Install the personality cards an^ the socket for the PROM or 
EPRQM chip that will be used in Test 3,' Test 3 requires a 
fcianic PROM or EPROMchlp, 

3, Install the correct PROM chip adapter in the prom programmer 
soOcet, 

4, set the PQWEP switch on the prom programmer to ON, 



6,2 lJi£&lU:^ XHE, &2CM4a£«li. UIILIXX 

Before you can use the OUGNOSE command you must invoice the prom/rt-U 
utility, 

TO invoice the prDH/ft-11 utility as a background proqrara typej 
.RUN pRQM<pET> 

or 
To invofee PPOH/RT«U as a foreground program types 
,FRUN PRDH<RET> 

If you '*ant the foreground version to oe operated at a terminal 
different than the invoicing terinlnali typeJ 

,FRUN PROM/Tjn<RET> 

ihere? 

n is the unit number of a terminal on an RT-U 
multi*terininai systefn. 

When PROM/RT»U is invoiced, it identifies Itself by printing the 
following message on tne terminal! 

PPOM/RT»u vxx,yy current PRO" siZe mmmm by n 

»ihere; 

vxx,yy is the version of the pT*!! operating system, 

mmmip is the numper of words per chip for the personality 
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card installed in the programmer, 

n is the number ot bits per '*ord for ti^e personality card 
installed in the programmer, 

Example} 

PPDM/PT-U v3,0 Current PROM size 1024 x 9 

In this example the version of RT»il being used is version 3,0 and the 
pej-eer>aiity ear?* installed In tn* pro<3rsmmer is for a 1024 word by 
8*bit chip, 



6,2,1 niaancsAic l&At. 

After the PRQM/RToU utility has been invoiced, you can enter the 
DIAGNOSE command to perfortn diagnostic test as follows! 

Type I 

DIAGNOSE<HET> 

DIAGMOSE may be abbreviated to D, 

After you type the OIAUNnsE command the prom/rt»11 utility responds 
#ith! 

Which oiAGNasTIC test 'A'o^ld you liKe to run? 

Test «l .«, Tests the Input-'output llnK, l,e,# computer to 
programmer RAM memory, 

Test »2 ,,, 5^rap around •- serial'iine interface* input line 

ju?npered to the output line. 

Test 83 ,,, Program a PROM with a test pattern. 

Enter test number: 

^hen this message is printed at the terminal, you should respond by 
typing 1, 2# or 3 (depending on the type of test you '*ant to do) 
followed by a carriage returnt 

each Of the tests is explained in Section «>,2,2 through 6,2,4, 



The data transmission test checics the serial, line»unit interface, the 
cable used to connect the PROM programmer to the computer* and parts 
of the PBOM programmert It also checKs to see if you can transfer 
data between the PDp«u computer and the PROM programmer (see Figure 



TO run the data transmission test invoice the PRa?^yRT»U utility as 
explained In section 6,2# tnen type d tollowed bv a carriage return, 
The following message will be printeci at your terfflinali 

Which DIAGNOSTIC test ^ould you liKe to run? 

Test 11 ,,, Tests the input/output unKi l,e,# computer to 

programnser RAM memory, 

Test #2 ,,, Wrap arounei •• $erial*llne interfaeei input line 

jumpered to the output line. 

Test #3 ,,, Program a PROM vith a test pattern. 

Enter test numbers 

Enter l followed by a carriage return and the PHOM/RT»li utility «lll 
run 50 passes of a data transR>issien checx:, Each pass consists of the 
followings 

1, The RAi^ in the ppoM progransmer is filled with a test pattern. 
The test pattern consists of the least significant bits oi 
tne address of each location which are 'written into that 
location, The number of bits used depends on the ^Idth of 
the memory chio used, For example a 4-bit prom receives the 
four least significant bits and ^n s-tslt PRoM receives tne 
eight least significant bits, 

2, The same test data is transfered to the programmer and 
co^ppared with the data stored in the prDm programmer ram 
memory. This operation is repeated t«h ti^es. 



3, The test data stored in the PPOM programmer RAM metsory is 
transferred to the computer and compared with the original 
teat data, This operation is repeated ten times. 

At the end of each pass the PBC!M/RT«ll utility prints the following 

message; 

Diagnostic »* End of PASSxx -• TOTAL ERRORS yy 

Where: 

XX is the number of the pass that has just been completed, 

yy is the number of errors detected since the test 
started. 

If an error is detected, an additional message is Printed at the 
terminal, The messages are explained belowj 

If an error occurs while data is being transferred to the programmer, 
the following message Is printed at the terminal; 
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IPROM^F-DIAGNOSTIC failure data XFEP. to programmer 

If an error occurs wftile data Is being transferred from the programrner 
to tne computer* the followln*3 message is Printed at the terfliinal, 

?PPUM»F»DIAGN0STIC failure data xFER from programmer 

Expected Peceived Pass Sub^pass 
wwwwwww* xxxxxxxx yyyy zz 

xxxxxxxx is the received 8»bit data pattern, 

yyyy is tne pass of- tne test wnicn detected the error, 

zz is the number of tisies the test had &een done before an 
error occurred, Each test is done ten times, 

When 50 passes of the test are completed PRom/RT*ii prompts for a test 
number as" lollowsj 

Which DIAGN'OSITC test would you like to run? 

Test Kl ,,, Tests the input/output linK, i,e,» computer to 

Prograsiroer RAM fneniory* 

Test 12 ,,, Wrap around •- serial^line interface* input line 

jumpered to the output line, 

Test U .,, Prograiti a PPO?-^ with a test pattern. 

Enter Test nymberJ 

To repeat the data»transfflission test enter a one and a carriage 
return. You can also run tests 2 and 3 (see sections fe,2,3 and 6,2,4) 
at this time, 



6,2,3 z&&t 2a afcaparouod iSAt, 

The wraparound test (see Figure 6-1 checks the serlai»iine*unit 
interface, if a wraparound connector is used* the cable used to 
connect the PHom programmer to the computer is also checked. Some 
PDP-U 5erial»line»unit interfaces wraP the data around on the module, 
A wraparound cable connected to the null-'^odem cable is not required 
on these systems but the cable is not Checked, on these modules a 
maintenance bit is set by prdh/RT»U, to enable the data to be wrapped 
around on the module, 

To run the wraparound test, invoke the PROM/rt-U utility as explained 
in Section 6,2# then type a D followed by a carriage return, The 
following message will be printed at your terminal, 
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Test «l ,,, Tests the input/output linki i,e,, computer to 
progran^mer RAM isejr.ery. 

Test «2 ,,, Wrap aroqnd — serial-line interface! inaut line 

jumpered to the output line. 

Test #3 ,,, Proqratn a PROM with a test pattern. 
Enter test nunberi 
^ow enter 2 followed fey a carriage return to run the turnaround test, 

The PRoM/RT«U utility Checks the serlal-Une-lnterface to see if the 
maintenance bit is supported &y the seriai-Hne.unit interface on your 
development system, If the maintenance bit is supported on your 
system, prom/rt»J1 will ask you il you want to use the maintenance bit 
feature. The ttiessage is as follows? 

DO you wish to use the maintenance bit in the serial interface? 

If you want to use the maintenance bit feature enter a carriage return 
and the fpom/rt,U utility starts the test, i« you do not want to use 
the maintenance bit feature enter n followed by a carrlaae return, <snd 
the following message is printed at the terminal. 

Install "wrap around" and type <pET> 

At tnis time you must install a *raParound connector on the end of the 
null-modem cable or jumper the cable connector pins to turn the test 
data around and return it to the interface. 

The Pins Of the RS232 connector that must be jumpered together using a 
connector or jumpers to do the wraparound test. 

For all serial-line-unit interfaces except the DLV'U-J install the 
jumpers as follov*si 

i. Connect Pin E to Pin F 

2, Connect Pin F to Pin J 

For the DLvli-J interface install the jumpers as follows: 

1, Connect Pin 8 to Pin 3 

2, Connect Pin 7 to Pin 4 

After the jumper or turnaround connector is Installed type a carriage 
return and the test starts, Fifty oasses of the test are made, Eacn 
pass transmits and receives all octal numbers from i to 377, 25o 
times, 

As each pass is completed, prom/pt-U prints the following message at 



the terminal: 

Diagnostic "Wrap Around" 

end of PASS XX TOTALi EFROrs yy 
Where! 

X5C is tne number of the pass the PRDM/rt*U has just 
completed, 

yy is the ngfflber of errors detected since the test 
started, 

If an error Is detected while the test is running the following 
rpessage is printecS at the terminal} 

?PROM»F»oiagnostic "wrap around" failure 

After PPaM/RT»n completes 5o passes of the turnaround test? tht 
following message is printed at the termlnaij 

Which DIAGNOSTIC test would you liice to run? 

Test il ,,, Tests the input/output link, i,e,, computer to 
Prograf^mer RAM memorVi 

Test »2 ,,, sf^rap around -- serial-line interface input line 
jumpered to the output line, 

Test #3 ,,, Program a PRQM with a test pattern, 

Enter Test Numperi 

To repeat the wraparound test* enter a 2 and a carriage return, if 
you want to do the data transmission test enter a i followed by *j 
carriage return (see section 6,2,23, if you want to do the prom 
^programraer test enter a 3 followed by a carriage return Csee Section 
6*2,41, 



6,2,4 lEit 44, £Eoa UxAgx^a&i. XA&t, 

The PROM programmer test checics the serial-line-unit interface, the 
cable used to connect the PROM programtner to the computeri and the 
PROM prograff-ffer, 

A Plank PROM or EPROM chip is required 
for this test. 
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io twn tue s-nusn programmer test, mvoKe the PBOM/rt»U utility as 
explained in Section 6,2, then type a followed by a carriage return, 
The toilowlng message is printed at your terminal, 

Which DIAGNOSTIC test *ouid you like to ran? 

Test »l ,,, Tests the input/output iinx# l,e,# computer to 
programmer RAM memory, 

Test 12 ,,, Wrap around ••» serial»line interface! input line 

jumpered to the output line, 

Test 13 ,,, Program a PROM with a test pattern. 

Enter test numbers 

Enter a 3 followed by a carriage return to start the prom programnier 
test, 

The PROM/RT^ii utility prints the following message at the terminal. 

Mount PlanK PROM, and type <RET> 

Mount a blanic prom or eprom chip that can be programmed using the 
personality card installed on the prdm programmer, ftfter the c>lan< 
chip is Installedi enter a carrtage-retum, 

I£ the PROM or EPROM chip is not blank the tollowing message is 
printed at the ter.'ninali 

?pRtJfur»PROM is not bianK 
l^ount blanic PRDM and type<RET> 

After the bianR PROM or EpROM is mounted and a carriage returned is 
entered at the terminal, the test starts, 

The PROM/RT*u utility Writes the least significant bits of the 
address for each addressable location in that location. The 
^ROM/RTwii utility autorttatically executes a verify sequence, 

If the PRDM programmer does not complete the programming seguence, the 
following message is printed at the terminal, 

?PROM,r»PROM Failed to Program 

If an error is detected when the data in the chip is compared with the 
data generated by the pROM/RT»il utility, the following message is 
printed at the terminal, 

?PROM-F-PHQN Failed to verify 

If the test is successfully completed the following message is orinted 
at the terminal; 

PROM verified successfully 
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After the test is compietedt the prom/rt*U utility orlnts the 
following message at the terminal, 

Which QIAGNQSTIC test would you H'kq to run? 

Test 11 ,,, Tests the input/output llnKi i,e,, computer to 

Programiner RAM mefnery, 

Test »2 ,,, Wrap around «»* serlal«ilne interface* input line 

jumpered to the output line, 

Test »3 ,,, Prograra a PROM with a test pattern, 

Enter test number* 

If you want to do the test again enter a 3 followed by a carriage 
return, if you want to do the data transmission test enter a i 
followed fey a carriage return (see Section 6,2,2), if you want to do 
the turnaround test* enter a 2 followed by a carriage return (see 
Section 6s2s33- 

If you hAve done all the testing you want to do, type a CTRli/C to 
return to the monitor, " — ~ — •-- 

6,3 U&ULQ. lUS. u.LLami^ CuJ^iiAliu Zu i^MiS £fiUXSi£l« SAXLU&&5 

Ifou should use one of t^o methods to detersrilne the appropriate 
diagnostic test(s) to isolate or verify an eaulpi^ent failure, Each of 
these methods Is based on information you gather from the pruh/rtu 
utility While it is operating, 

The first method Is a general approach based on a lacK of information 
about tne failure, If the PROM.'RTU software falls' to report an error 
con<3iticn or If the error condition Is intermittent, the general 
approach may yield additional information. This Information should 
help you to Isolate the falling sub»system or to compile statistics on 
ire^uency and repetition of errors, 

The first goal of the general approach Is to split the hardware into 
two piecesj the data transfer linlc'and the programmina section. Test 
1 accompllsnes this goal, if test I is successful then the problem 
lies in the programming section (proceed to section 6,3,2), if test i 
falls the proble"' lies In the data transfer linK (proceed to Section 
6,3,1), 

The second n-^ethod is a direct approach to a specific part of the 
hardware, it Is based on the information fror ppom/rtH in the form 
Of an error fnessage that Indicates the failure pode. For examples 

TPROM-F-unsuccesstul data transfer to programnier 
?PROK»iF»unsuccessf ul data transfer frofp programmer 

These messages Indicate a failure to transfer Information between the 
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computer and the prograranitr RAM, (for exampxe tne data transfer llnK), 
T<3 isolate the failure further proceed to Section 6,3,1, 

?PRaM-F-ppo« failed to progr-iffi 
?pROM*FtpPPOM failed to verify 

These messages indicate a failure to correctly transfer the contents 
Of the programmer RAM to PRC3M, the programfning section. To Isolate 
ttie failure further proceed to section 6,3,2, 
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trie procedure to Isolate a data transfer link failure are as foilowss 

1, Disconnect the RS232 cable frow the bacic of the nrogrammer 
and Install jumpers Between pins 2 and 3 of the cable, 

Pun test 2* 

2, If test 2 fails remove cabling one piece at a time, and 
install the jumper between Plns 2 and 3 in the end of the 
regaining cable, 

Run test 2, 

3, If test 2 continues to fail after the last cable is removed, 
Install jumpers in the output connectori FOr all dlvU's 
(except DLV-llJ) install Jumpers as follows: 

a, Connent Pin M to Pin E 

b. Connect Fin F to Pin J 

For the DLVliJ install juf^pers Between the foilowinq pins; 

a, Connect Pin 8 to Pin 3 

b, Connect Pin 7 to Pin 4 

Now run test 2, 

NOTE 

You. should manufacture a wraparound connector so 
that the connector will not be jumpered incorrectly 
during the test, The mating plug for all 
interfaces except dlvH-J is a Berg H956 connector, 
The matinq plug for the DlV-UJ is a digital option 
number 3270-»A connector with jumpers installed, or 
you can purchase an amp part number 87133-5 
connector and manufacture the wraparound connectort 

4, If test 2 falls with the jumpers installed on the interface 
module, replace the serial line interface, 



5, If test 2 is successful during steps 2 and 3 then replace the 
last cable that was remove's, 

6, It test 2 is successful during step i# then the programmer 
may toe at fault, Peconnect the RS2i2 cable to the bacK of 
the proQramser and run test 1, 

7, If test I fails then the prograramer raalnfranie is at fault and 
Should fee returned to DIGIXAt^ for repair, 

8, i£ test I is successful then go to section 6,3,2, 
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Proceed as shown in the foUowln<3 steps to Isolate a programmer 
failure! 

CAUTION 

Test 3 prograifs a pbom »ith a test 
pattern, This test pattern renders the 
PROM useless for further prcgramminqi 
unless the type of chip selected is an 
EPROM which you can erase, 

1, Fun test 3, 

?, If test 3 is successful (an error has not been detected) the 
error n^ay be of an intermittent nature. Test 3 rnay f^ave to 
be repeated to display an intermittent error condition, 

3, If test 3 fails replace the personality card set and/or 
socKet adapter and retry test 3, 

4, If test 3 is successful (after step 3) then return the 
personality card set and/or socket adapter to DIGITAL for 
repair, 

NOTE 

Test 3 cannot be considered an absolute indication 
it t^e failure has exhibited an intermittent 
nature, 

5, If test 3 continues to fall, after step 3 has beeh done then 
the prograwwer mainframe is at fault and the programrer 
should be returned to DIGITAL for repair. 



The PDpp-U and the PROM programwer are constructed of hignly reliable 
IC logic modules, Use of" these circuits and a minimuffl amount o£ 
preventive "naintenance ensures relatively little down ti^^e due to 
failure, If a malfunction occurs, you should analyze tl^e condition 
and correct it by replacing tfse defective "T^odule or uniti Ttie modules 
that are replaced and/or the PROM prograi^mer should be returned to a 
DiGilAL repair depot for repair, 

Switches on modules that are used to replace another module should be 
set to correspond to the settings on the module that was removed, The 
hardware manual shipped with the equipment lists the awitcn settings 
for ail modules. 



Operator errors are the cause of manv computer malfunctions^ when it 
has been determined that a 'nodule or the programmer is fnalfunctionlng, 
it is a good idea to checK the switch positions on the module be^^ore 
replacing the module. The hardware manual for tf^e fnodule lists the 
switch positions? basic sywptomsi and the corrective action required. 

If the PROM Droqrammer does not respond to the PROM/RT-il utility it 
is a good Idea to cnecK the power switch and make sure the programmer 
is on. 
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when a malfunction is detected, gather all information available from 
other users who have encountered the problem and checK the system log 
booK for any previous reference to this problem. Make a note of 
indications and error messages that you have observed before 
attempting to locate the module that is fnalfunctionlng. This 
"inforr^atlon is helpful for describing the malfunction in tf^e locsbook 
or to the depot that repairs your module, 

no not atts'T'Pt to locate the problem using complex software systems, 
Run the test in Section &,2 and select the test that exhibits the 
error condition, The test are carefully written to Include test that 
assist you •-'hen isolating tl^e defect to the serlal-Une^unlt module, 
the connecting cablci or the PRom programmer, 



If a defective module is replaced by a new module or sent to a DIGITAL 
depot for repair* tag the defective module and note the nature of the 
failure. 



To confirm that a new or repaired module resolved tne problem, run tne 
tests that originally exni&lted the problem, if modules have been 
rnoved during the troubleshooting period return all modules to their 
original position before running the validation test. 

Contact your digital field service office tor the procedure required 
to repair your module, 



Malfunction of the serial^llne-unlt interface or the prom programmep 
that are not corrected by replacement of the unit or module may be 
caused by a defective cable, If validation tests are run and the 
replacement unit has not corrected the problem, it is a good idea to 
ensure that the cable is connected correctlyt If the cable is 
connected correctly and tne problem persists remove and replace tne 
cable. 
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A log boQX Should be vcept for each ppo^VRT.u system, Hecord all data 
indicating the symptoms given by thj» faults you detect? the method of 
fault detection, the unit at fault* and any comments that would be 
helpful to !f>aintaln the equipment in the tuture. 

The log boo'<: should be maintained on a daily bdsis, recording all 
operator usaqe and maintenance results, 



APPENDIX A 



This appendix pr«sents two sample applications suitabit for operation 
In a' pRQM/RAM tnylronfflent, DtserlPtions of design goals for botft 
sample applications are 'given in chapter 3» codin3# link maps 
etc,# are presented here, 
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.TITLE Main Moduie for Simple PROM Appxicatiers 



This simple ppOM application example is Composed of two assembly language 
source filesi which wiii be separately assembled and later combined ay 
'the LIWK utility to form the desired mefflory image, 

The other module of the prograsn contains a cloclc interrupt handler whien 
is responsible for keeping track of the tisie of day on an InterruPt-driven 
basis, 

The main prograw will luaKe yse of this iniorwation by printing it out in 
a formatted fashion on the ttr»in«i whenever any Character is typed at the 
keyboard, 

Notice that three program sections are used exclusiveiyi 

to initialize low-nemory areas (vectors) 
to define all instructions and data to be 
placed in PRQM memory 
to define all ram (scratchpad; locations 

I-NIT, H0Up5» MiNS, SECS ^External variables Cretn other module 



i24 



PWBUPs 



K£yCHKl 



,;^SECT 




iP»ect 


rom 


jPSECT 


RAM,D 


(GiOBL 


INIT, HOUp 


.ASSCT 




.WORD 


PWRUP 


,HORD 


340 


,PSECT 


BUM 


MOV 


#S5TACK,SP 


asR 


PCIMIT 


CliR 


H 


MTPS 


Rt 


TSTB 


##177560 


BPh 


KEYCHK 


TSTB 


8#177562 


JSB 


R5, PRINT 


jWORD 


MCSSl 


MOV 


HOURS, RO 


JSR 


PC,DECOUT 


JSR 


R5,PRINT 


,WORD 


MESS2 


MDV 


HIN5#R0 


JSR 


PCDECDUT 


JSR 


R5#PRINT 


jWORD 


MESS3 


MOV 


SECSiRO 


JSR 


PCDECDUT 


JSR 


RSiPRlNT 


,WQRD 


MESS4 



jGo to absolute section to define vectors 
lOrlgin to the power»up vector 
iPower-up PC a routine labelled "PwRuP" 
jPower"uP PS indicates PRIQ 7 cno interrupts) 

fOrigln to rgh section 

iSet UP a valid hardware stack pointer 

jAnd initialize all required ram locations 

I defined in the clock module 

Unit Rl for MTPS operand 

rwhen all locations have been initialized! 

I start clock module operating by allowing 

> interrupts, 

I Wait for console keyboard ready 

I If PL# no character has been typed 

jElse read the character 

lAnd begin the print the tlwe ratssage 

1 by calling the print subroutine 

fPlaee number of hours elapsed in Ro 

»And convert it to decimal ASCII, typing it 

t out en the console 

iPrint out • hoursi " 

iGet nuwber of elapsed minutes 
rConvert and print out minutes 
fPrint out « minutes, and " 

;Get nuniber of elapsed seconds 

iConvert and print out seconds 

fPrint out " seconds," and carriage return • 

1 line feed characters to return carriage 
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SR 

PRINT t MOV 
PCHARj MOVB 

JSR 

BR 



PRETl 

QprouT » 

OtDOPt' 



TYPECHi 



RT5 

SW&B 
ADD 

ADD 

asR 

SWAB 

TSTB 
BPL 
MOVB 
RTS 

.psecT 



SSTACKi J 



MESSlJ 



, PSECT 
.ASCIZ 



KEYCHK 

tR5 3+#R4 
C.H4) + ,R0 
PRET 

PC,TYPeCH 
PCHAR 

R5 



jGo wait for anoti5tr character to b© t^ped, 




iReturn to caliing routine 



BO 

DLOOP 

PC,TYP 
RQ 






rt rt ,^ r|4_ 
V W -^ -#' ^ 



W0 ^ " 3 






«2S6,>*i#R0 J digits* tjy ^oing a byte division operation 

I maintaining quotient in low byte and 
256,>«it''00f BO J rffflaindtp in hign byije of ho 
ECH . iTypt out most significant digit 

iHove Itaft significant digit down 

I and typ« it out also t,, 

lis printer ready to accept a character? 

Ill Pi:, no • stiil printing last one 

lilse print this cnaracter 

lAnd return to calling routine 

fOrigin into RAH to define stacK 

|Rt»erve space for Hardware staeK at beginning 

t of RAM 

lAnd Place reference labei at end tas stack 
t grows towards lower addresses) 

ROM iQrigln bac»c to RQH to define message text 

/Elapsed time since power-up Is / 



9tt77564 

TYPECH 

R0,§#i"7S66 

PC 

RAM,P 
64. 



H£SS2s ,ASCIZ / hours, / 



MESS3S ,A5CIZ / minutes, and / 



MESS4| lAsCIZ / seconds, /<0l5><0t2> 
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,T1TJ*E CiocK Moduli for Simple POM Application 



I This module provides a ciocK interrupt tiandier and the code to 

jL maintain the current time of day Cin ter»i of hours* minutes* and 

t seconds since the system was bootstrapped) for the main (nodule 

J CHAIN, MAC), 
I 

I Variables HOURSi MinB, and SECS are gloPai to allow their values 









aft 9R V 0% yjBik rSf. ^ %v( j5> m^ nSl rfa% j<b5 -< ^ * i^fc 



I The symbol TksSec Should bt equated to the number of cioeic ticKs 
t per second! i,e,# the line frequency in this location, 



TKSSECaSO, 



,slOO 



CLKIN'TJ 



CLKEXTi 

TICKS:! 
SECSf t 

HQURSII 



INITIJ 



,A3ECT 

,WDRD 

,PSECT 
DEC 

BNE 
MOV 

INC 

CMp 

BLT 
CLR 

INC 
CHp 

BLT 
Cl,R 
INC 
RTl 

jPSBCT 

,BLKW 
,8LKW 

,SLKW 

,PSECT 

MOV 

CLP 

CLR 

CLR 

RTS 

,END 



CLKINT 
340 

ROM 

TICKS 

CLKEXT 

#Tk$SECiTICks 

3ECS 

SECS,I60, 

CLKEXT 

SECS 

MINS 

MINS#i60, 

clksxt 
mns 

HOURS 



RAM,D 



ROM 

iTKISEC, TICKS 

secs 

MINS 

HOURS 

PC 



»For United states 

fOrlgin to define vectors 
lOrigin to the line cioeic vector 
fLine clocJc interrupt PC s "ClKInt" 
iLine cioC)c interrupt PS = PRio 7 

iNow origin to ROM section 

iCount down ticks to next second 

fit NEr not at second boundary yet 

jElse reset ticJcs/second 

^Indicate another second nas elapsed 

jHas a minute gone by? 

lit LT no 

rZero number o£ seconds since last minute 

fAnd indicate another minute has lapsed 

iHas an hour elapsed? 

ilf LT no 

iZtro number o* roinutes since last hour 

lAnd indicate another hour 

fOltniss cloeK interrupt 

fOri^in to RAM section to define variables 
jNutnber of ticKs to next second 
jNuioer o£ seconds Since last minute 
fNufliber oi »inutts since last hour 
|Hu«ber of elapsed hours 

lOrigm b«c»c to ROM to define initiaxisation 
rset UP initial ticJcs/second counter value 
fAnd clear out elapsed seconds ,,, 
t II, minutes ,,, 
t ,,, and hours 
jReturh to main program 
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VIRTUAL MEMORY USED| 30o WORDS C 2 PAGES) 
DTf?*AMIC MBMQRy AVAILABliE FOR 57 PACES 
DKlCL0CK,LPlCLC3CKaDKiCLaCK/E|tC 
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LINK/BOTTOMHOO/EXECUTElMAlN/MAPtTTi MAI«»CLOCK 
8T»ll LINK V05,02 Load M*p 



MAIN ,SAV 



Titltl MAIN 



Idtnti 



/BI0004000 



Section Addr Size 

, ABS, 000000 OOQ400 

SOM 000*00 00Q376 

BAM 000776 000210 



GiobaX Value Global Value Global 
CRW,I,GBL,ABS#DVR5 

mil " 000752 
CRW,0#LCL#BEL,CON) 
$5TACiC 001176 TICKS 
MIMS ; 001202 HOURS 



00U76 SECS 
001204 



Value 



001200 



Transfer addreis ^ oooooi, High liusit » 001206 » 323, wor45 



^.2,3 \,sA^ iid« U.tMt 4 » 4i.qsABa Slji ♦£Si;CX» oa ^l«:u AJ^ adtta44«» 



LX^^K/BDTTOM I 400 /EXECUTE I MAIN/MAP I TT/BOUNDARY I 20000 MA IN, CLOCK 
BoUn<iary section? BAM 
RT»ll LINK V05,02 Loacj Map 



MAIM ,sAV 
Section Addr 



Tttiej MAIN Idents /Bt000400 

Size Global Value Global Value Global value 



, ABS, 000300 000400 
HOM 000400 017400 



RAf^ 



020000 000210 



(PW,I,GBL|ABS,OyR) 

(FW,I,LCL,REL,COf*) 
INIT 000752 

CRW,0,LCL,REL#COM) 
SSTACK 020200 TICKS 02O2O0 3ECS 
MINS 020204 HOURS 020206 



Q202Q2 



Transfer address § oooooi, High limit » 020210 s 4164, words 



In this sample blasting sequence, 1024 by S.blt wide chips are used, 
Tne PRDH/RT»ll utility is invoked with %h% following command and 
response, 

,RUN PROMli 

pROH/Rf»U VI, Current prom sitt 1034 by 08 



ft,2,5 £BGflaAI4 ComffiaBd 5*att*aft* tt444 la m^t Aw a Ai c a U o R ££fl<Ji*tt iato U&Qk 
The following command sequenc* li «s«d to blast a pair o« prom chips, 

Cofflmandi P 

Do you want inverted data (Y or «3f N 

00 you want inverted addresses CY or N5? » 

Name of input fjU CDEViFlLfUM.Tlf?}? DXISMAIN.sav 

Final program address foctall? 775 ^B«.-,riBM^. 

Mount PROM for address 00o000»000774, bits o?*00, and tyPe <RETURn>i 

PRQM for address 0OOOQO#ogO774, bits o7«oo, has been programmed 

Mount PROW for address 000000«000774, bits 15«Q8, and type <ReTuRn>i 

PROM for address Oooooo«ooo774r bits 15«08, mBg been programmed 



Cofpaandi 

Command! E 

kt2,b ABaiigAXioa ggflgtaa SAfca tigft 

The pair of blasted PROm chips in this example are inserted into their 
proper locations (tKLB and IKH8) in an mrvU-bA module. The module U 
then inserted in the LSI. it pacKplane and the application program is 
feady for execution to execut«l 

1, Power UP the terminal 

2, Power UP the t.5l«U 

3, After the desired pause, press any key on the terminal 
The program responds by printing the following message 

Elapsed time since power Isl xx hoursi xx minutes and xx seconds, 

The below examples were taken trom the terminal during actual 
execution, 



SAa£JU£ fisoii ai5£B ftPffiiXrafTaaia p«^« *'^ 



Elapsed tim« since pow«r*uP is 00 neurs* 00 mlnuti 



aim M 



1 1 



sfconds, J i-t 

Eiaps*«3 time sinca Pow«r«up is oo noursf 00 minutes* tna 17 

Elapseci time since power«ap is 00 nours^ 01 minutesp ana 5i 
seconds, 

A,3.1 itfiPUgaUoo B«a«Ma Ca4*«i 4^ £ 08X 844 U #J»d a aCtOp U MA&aual* i*MWaf4 



0001 6 PBOGHAM SChhEn 

c 

C Samplt PPQH/RT*11 application prograiBi written in FORTRAN iv 

C and MACPO-u, 

c 

C Tnis software system nandies 8 weign-stttlons, eacn equipped 

C withi 

C (A) an electronic scale, interfaced to the i,3l»U 

C throu^!^ one channel of an ADVll Analog-toDigital 

C converter, 

C C8) a £our«digit tnafflb*he«l s^itchi used to enter the 

C priee«petw)ciie9raffl ot the g^ods being weighed on 

C the scale The switch generates 16«blt output as 

c four BCD digits* and is interfaced through the 

C input Port Of a DRVil parallel Line Unit, 

C (C) a four^digit "seven^segment" display* to provide 

C reado\it of the calculated value of the goods weighed, 

C It taKts I5«bit BCO input fro» the output port of 

C a ORVil Parallel l^ine Unlti 

C CD) a PUftrt>utton» to signal that the weight should be taken 

C and value computed, It is connected to the "PEQ A" 

C interrupt request input on the drvH, 

C 

C While oDerating the 8 weign stations on an interfupt-dnven basis, 

C the program provides an operator terminal capability to interrogate 

C totals for weight and value of goods for each stationt and ability 

C to "recalibrate" each station's scale under software control* 

C 

c 

0002 BYTE ANSWER 

OOOJ COMMON lUSeSC83# T0TWGT(8), T0TVAL(8), CALIBPC8) 

C 

c 

C Initialization of variables. Note that in PROM applications tne 

C FORTRAN "DATA" statement must not be usedj 

C 
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A/^^ 



0004 DO 10, I?l#S 

0p05 lUSES(l) s JTotal number oi wetghin^s on this scale 

0006 TOTwGTCl) ' iTotal weight recor«2e<l on this sc^le 

0007 TQTV&i,Cl3 5! iTotal vaiuf computed for ail items wetgned 

0008 CAI^IBRCD a ,oOUInitial calibration for A/D scale input values 

0009 10 CONTINUE 
C 

C Chaci« tot ne» initial calibration values required, 

r 

0010 TYPE 1000 

0011 lOQO FORMATC Do you wiih to change se«le calibrations? '#33 

0012 ACCEPT 1010, ANSWER 
OOU 1010 FQRMAT(A) 

0014 IF CANSWER,NE,»TfES*3 GOTO 30 

001^ DO 20i I5li8 

0017 TYPE 1020,1, CALIBRCI) 

0019 1020 FORMATt* For line »,Il#*, calibration i»l ',Fs,5#*, n«s» vaiut? ',s3 

0019 ACCEPT l030,CAliIBRCIJ 

0020 1030 FUBMAltFl2,05 

0021 20 CONTINUE 
C 

C Once calibrations are ieti end initialisation tjy setting inttrruot 

C enable for REQ A interrupts o^i ail DRVU interfaces, Note that 

C interrupt enables are not set until all initialization is eompietei 

C 

0022 30 DO 40, Is0#7 

0023 CALL IpDKEt "167770 • MO*Ii "100 ) 

0024 45 CONTINUE 
C 

C Application is no* UP and runnin<ji Enter the idle loop to looJc 

C for operator display commands, All otner functions are driven by 

C the DRVU Interrupts, 
C 

0025 50 TYPE 1040 

0026 1040 FORMATC* Do you wisn to dispiay status CD) or calibrate (O? »iS) 

0027 ACCEPT IQ10,ANS'.<'ER 

0Q2S IF CANSWER,EQ,*D*) GOTO 70 

0030 IF (ANSWER, NE,«C») GOTO 50 
C 

C Here to reset scale calibration for a particular scale, 
C 

0032 60 TYPE 1050 

0033 1050 FORMATC* Enter number of scale stationi 'i$) 

0034 ACCEPT 1060,1 

0035 lObO FQBMATtl) 

0036 IF (l,LE,o) Goto &0 ITry again if scale number is out of range 

0038 IF CI,GT,8) GQTO 60 

Q040 TifPE l020,l,CALIBRCn iDisplay current value 

0041 J^CCEPT 1030,caIj1BRCI3 lAnd accept new one 

0042 GOTO 50 JLOop to get anet?»er command 
C 

C Display command 
c 

0043 70 TYPE 1050 IGet Station index 

0044 ACCEPT 1060»I 



0Q45 IF (I,LE,03 Goto to Und if out of ranger try a«3ain 

QQ47 IF (I,aT,8) GOTO 70 

0p49 TYPE 1 070i 1 1 lUSES C I ) » TOTWGT ( 1 3 # TQf VAL CI), TOTVA£* CD/ lUSES C I ) 

0050 1070 formATC Station i'ili#* has processed %I4,* transactions. *i/i 

* • Total weight for an transactions! 'iF8,2|* <iiQqrams,',/f 

* * Total value for ail goods weighed! *,F3,2#/# 

* » Average value of goods pe? transaction* SF8,25 

0051 QQTo 50 JLoop to' get another command 

0052 END 
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rORfPAN IV Storage Map for Program Unit SCALER 

ihc^l Variables, .PSECT IdaTai Size. a 000034 C H, words) 

Name TVPe Qttn^t Na»e type offset Name xype offset 

AJiSSsER I,»l 000014 I I»3 000016 

COMMON SiOC< / /t Size :? 000180 ( 5©, wordS) 

Name TVpt Offset Name Tyee Offset Name Tyst Dffs-t 
lUSES 1^2 000000 TOTWGT R#4 00QQ2Q TOTVAL R»4 000060 
CAHBR R*4 000120 

Local and COMMON Arrays i 

Name Type Section Offset ••^•••size— •,• Dimensions 

QkhlBP. P*4 ,SSS$, 000120 000040 ( 16,) (8) 

lUSeS i«2 ,S$$S, OOQOOO 000020 C 8,) (8) 

TOTVAL R#4 ,S$S8, 000060 000040 ( 16.) (83 

lOTsVGT 8*4 ,$8S8, 000020 000040 ( 16.) C8) 

Subroutlnesi Functions* Statef^ent and Processor«Def ind Functions! 
Name Type Name Type Native Type Name Type Na!«e Type 
IPQKe 1*2 



0001 SUBROUTINE WIlSHC LINE J 



f 

V 



C This subroutine is activate wnenevtr a *?figh station pushbutton 

C Is pressed, It is entered from the asserobly language OFVU interrupt 

C service routinei iflth the integer variable LIME set to the line 

C Which caused the Interrupt, 



C 



0002 COMMON lUSESCaji TQTWGTC8), T0TVALC8), CAI.IBBC8) 

c ■ 

c 

C Calculate address of CSR for DRVU which interrupted, 
C 

0003 lADDRS = "167770 • »tO#CliINE-l ) 
C 

0004 lUSESCLINE) = lUsESCLINS) + 1 JUPdate count of weighings 

0005 WEIGHT s CALIBRCLINE) # lADCCtlNE) jRead scale value for this line 
5006 PPKII^O * ,yi # iBCDiC lPEEK(IA00R5 + 4 j ) ;Set price per kilo 

0007 VAUUE a WEIGHT * PPKlhO 

OOOS IVALUE a IKIX( VAl<UE#lOO ) 

0009 CALL IPOK-EC lADDRS+2» IBCDOf IVALUE ) ) iwrlte vaiue in display 
C 

0010 TOIWGT(LIME) « T0T'/IGTCLINE3 + WEIGHT 

0011 TOTVAL(LINE) s TOTVALCLINE) ♦ VALUE 
C 

C Interrupt Processing is no* complete. Return to DRVil interrupt 

C service routine, 

c 

0012 RETURN 

0013 END 



FQRTHAM IV 5torag« Map *or progra™ 'Jnlt WEIGH 

t,ocai Variables, ,PSECT SdaTa# Size » 000016 i 15, wordsJ 

M^n^e Typf Offset Same Type Offjet Name Type Offset 
lADDRS 1^2 OQ0QO2 IVAl^UE It2 000020 LINE I#2 f JJ^O^^ 
PPKILO R»4 OOOOIO VALUE R»4 000014 WEIGHT R*4 000004 

COMMON Blo«K / ^* sisse » oooifio C 59. wor<3a) 

Name Type Offstt Name Type Offiet same Type offsn 
IUSE5 1*2 000000 TOTWGT R#4 000020 TOTVAL R*4 000060 
CftlilBR R#4 000120 

Local and cQHMON Arrayfi 

?iame Tyoe Section Offset ••••••Size«-*«»« Dimensions 

CAHBR R»4 ,3S$$, 000120 000040 £ 16,3 C85 

lUSES I»2 ,$SS5, 000000 OOQ020 C 3,) C8) 

TOTVAL R*4 i^SSS, 000060 000040 C 16|) <8) 

TOTWGT R*4 ,SS$$, OqOOSO 000040 C l6|5 C95 

Su&routlnes, functions, Statement and Processor-Def InecJ Functlonsi 

Name Type Name Type Name lype Ma^e Type Name Type 
lADC 1*2 IBCDI 1*2 IBCDQ I»2 IFIX i*2 *PEEK .*2 
IPOKE 1*2 



S&JJBU BfiOl &ik&SA ftPBTiXnMintjS 



^-A 



,PSSS|i20 



, TITLE Subroutines for scALEP,rQR 

.saXTL DRvu Inttrrupt Servicing 



I Tn« routine DRVINT lerviees interrupts £roffl *ii 8 ORVjl interfaces 

r Installed in tf^e systeas, The line number ef the interrupting ORVll 

t is encoded in the condition code &its of the new processor status 

f word fetched as the result Qt the interrupt, 

t initialization of the ORVll interrupt vectorst 



,3300 



,ASSCT 

,WORD 
,WORD 
,HORD 
.^ORO 
,WORD 
,WORO 
.WORD 

,waRo 



DRVINT, 
QHVJNTf 
DRVINT* 
0RVINT# 
DRVINTi 
ORVINT* 
DRVINT# 
DRVJNT, 



340+1, 
340+2i 
340*3, 
340*4, 
340+5, 
340+61 
340+7, 
340+8, 



iVector 
iVector 
{Vector 
IVector 
IVector 
ivector 
IVector 
fVector 



for 
for 
for 
for 
for 
for 
for 
for 



line 
line 
line 
line 
line 
line 
line 
line 



II 
#2 
#3 
M 
»5 
#& 
#7 
«8 



f No*i the interrupt routine itself Cin the PRQM Psect)i 

,GLOBL miQn lExternal FORTRAN routine to service intr 



jSave a register on stacK with destroying 

I condition codes, snd retrieve them 

iClear all but line « 

lAnd store for reference by *!EIGH routine 

isave rei^lnin?' registers 

t on stack, as FORTRAN 

I routine may use them 



jLoa<3 FORTRAN argument list Pointer 

fAnd call routine to process interrupt data 

fRestore registers 

I tfter return frow 

t FORTRAN routine 



iAn<l return from the interrupt 
lArgurocnt list tor call to ^EIGH 

lOrigtn to ram section 

|And define variable to get Une # 



.PSECT 


US£R$I 


DRVINTi JSR 


RO,iPC 


MFPS 


RO 


SIC 


1177760, RO 


MOV 


RO^DRVLIN 


MOV 


Rl,«CSP) 


MOV 


P2,»(5P) 


MOV 


R3,»(SP) 


HOV 


R4,«(SP) 


MOV 


R5#*C5P3 


MOV 


*AR(#LST,R5 


JSR 


PC, WEIGH 


MOV 


C5P3+,R5 


MOV 


C5P)+,R4 


MOV 


tSP)+,R3 


MOV 


(SPH,R2 


MOV 


(SP)+,R1 


MOV 


(SP1+,R0 


RTl 




ARGLSTt ,WQRD 


I, DRVLIN 


, PSECT 


U5ER$D»D 


ORVtlWl ,BLKW 





SflJIFLS USS&, &k&SQ, APBTiXCMnsS 



z?-/*^ 



jSBTTI* IBCDI 



I IBCDI •• Convert 4 BCD digits to binary vaiut oooo to 9999, 



J s IBCDI C I ) 



; Format of FORTRAN Calll 
i 

I 
f 

i ' I 5 a l6"bit int«gtr containing 4 4-bit BCD coded digits 
I J s the I6wbit binary value of the conversion 

lOrlgtn to PBqM section 

fStt loop Count of digits to convert 

iCiear value aceumulator 

}R3 a BCD-coded input value 

rciear high«order accumiator of R2#R3 

istrip off next four bits t^Q^ R3 
iMultlply existing value by 10 
lAnd fldd in ntwly-txtracted digit 
»Loop for four digits 
^Return result of function in rO 
iReturn to fobtrak program 

,SBTTL IgCDQ 

I IBCDQ »•<» converts binary value of integer to 4 BCD«coded digits 

t 

t Format of FOPTRAH Calll 

I 
I 

J 

f wherej 

I 

f la the Integer binary value te convert Crangei o to 9999J 

J a a the I6«»bit paciced with four BCD digit? 





,PSECT 


U5ERSI 


IBCDI;; 


MOV 


14, RO 




CLR 


Rl 




MQY 


92(r5)iR3 


Xtl 


CLR 


R2 


pair 








ASHC 


14, R2 




HUL 


«10,rRl 




ADD 


R2,R1 




SOB 


ROiU 




MOV 


Rl,RO 




RT5 


PC 



J = IBCDOC I ) 



,PSECT USERSI 
IBCDOti MOV P2CR5)iR3 
MOV #DIVTAB,R1 

conversion 



is: 



CLR 
MOV 

digits 

CLR 

DIV 

BIS 

ASH 

SOB 

BIS 

RTS 



RO 

13, B4 

R2 

CR1)+,H2 

H2,R0 

R4,1S 
R3,R0 
PC 



jorigln to prqm section 

}R3 a binary value to convert 

iRi m> table of divisors for 

;Ciear result accumulator 
Unitialize loop count for three 

fCiear nigh-order dividend 

jDivide by next powtr»of«ten 

;In$ert four quotient bits into result 

|And prepare for next four 

iLoop for three high-order digits 

llnsert remainder of divide-by-ten 

>And return with result in RO 



s&aeL& eaoa ^a&ss, s,£sujii2im& 



A-/7 



,SBTTL lAOC 



lADC -» Read a selected A/0 channel and return converted vame 
roriat of FORTPAN ?alii 

idata Si lAOCt ichan 5 



*hersJ 



1 


iChan a 


the integer 


1 


4data 9 


the 16"bit 


ADVCSR 


a 170400 


ADVOBR 


s AOVCSB ♦ 2 




.PSECT 


USEFSI 


lADCM 


MOV 


i2{P5),R0 




BIC 


#J7776u,Bo 




SWAB 


RO 




INC 


RO 




MOV 


RO^fHADVCSR 


UJ 


TSTB 


9»A0VCSR 




BPL 


IS 




MOV 


§«ADVDBR,fO 




BTS 


PC 



fpeclflcation at the ehannei nufflber for Input 
integer re$uit of the input eonversion 



forigin to prom section 

|R0 a input Channel number 

fTtiee ffieduio i& 

iHove Channel to high byte 

jAnd set "GO" bit 

jStart eonversion on channel 

jliconveriion complete? 

ili PI no •-» wait in loop 

lElie get converted value 

lAnd return to Fortran program 



lENO 






page A«i8 



A, 3, 2 UX^ li*0. &£4^x £d AA&ISBtag. ajkl |p§5rTs 09 lAxX M> a c aad^ sy 



RT-U LINK 
SCALSR.SAV 



V05,04A 

Titles 



Load Map rri oi 
SCALEK Identt F0RY02 



•Sep»73 0QI39104 
/Bt000400Q 



Section Aadr Size Global VaiUe Globai Vaiue aiobai Value 



, ABS, OOOQOO Q00400 



OTS$I 000400 020330 



OTS$P 020730 000050 

SYS$I 021000 000020 

USEP8I 021Q2Q OOQ214 

SCODE 021234 001662 

OTSSO 023116 OOIOIO 

SY5SU 024126 000000 

SDATAP 024126 000716 



(RW,IiGBIj,AB5»QVRJ 
SUSK5W 000000 SHFiAl 
SHLCHN QQOOOS fHROWR 

iwAiiz 000131 iunmi 

(RW,I#LCI/fBElifCON) 

$$QTSI 000*00 8SIMRT 

STKB . 001420 STPS 

8CVTFB 002462 SCVTFI 

SCVTCI 002476 %CVTD8 

CICS 002510 CIDg 

CLDS 002S10 SDI 

Cl^rs 002520 ?i«A 

CLIS 002^32 »OTI 

$$SET 0044S0 PCIS 

rcOS 006104 EC03 

$CVTir 007040 fiCVTIC 

CClS 007066 GDIs 

SID 007066 Cri$ 

TVLS 007166 StVlj 

8TVF 007174 TVDS 

TVOI 007210 STVa 

STVP 007216 TVX$ 

OCXS 007360 ICIS 

ocas 007562 ICQS 

$1FW 007772 irw$$ 

8irR oiouo iJ^'Ris 

$I0EXI 010214 SEOL 

SOTIS 010360 S50TI5 

THRDS 010660 «PUTf»E 

STPS 011176 $STP 

8EXIT 011222 SERRXB 

swAiT 015146 nrcmh 

8Ct*0SE 015420 »5ETRE 
$PUTBI* 016274 S^ETBL 
SE0F2 016704 <f 10 
$VRINT 020600 SOUMPl, 
CRW,D|GBL|RElirOVR) 
(RW,I,LCL#REt.#CON) 

IPEEK " 021000 IPOKE 
CRW,I,LCL#REL#CON) 

I6CDI 021100 I8CD0 
CRW,I»LCLfREL#CQN) 

$$0TSC 021234 WEIGH 
CRW,IiI.CIi,REIj»CONJ 

ISOTSO 023116 «OPEN 
CRW,I,LCLfREL#CON) 
(RW,D,LCt»REL#CON) 



000000 ,VIR 
OOOOQS SSySVS 
000210 



000566 
001422 
002462 
002476 
002S10 
002S10 
002S20 
002662 
005062 
006110 
007054 
007066 
007102 
007166 
007202 
007210 
007224 
007366 
Q07570 
010034 
010146 
010242 
010362 
010662 
011176 
011346 
015210 
016064 
016504 
017444 
020602 



STKS 

ITPB 

SCVTCB 

$CVTDI 

CtCS 

CIFS 

CILS 

$S0TI 

GCOS 

DCOS 

$CVTID 

5IC 

SIR 

TVFS 

STVD 

TVP$ 

STVI 

SECX 

IFWS 

IFR5 

SCHKER 

EOLS 

SAVRGS 

ISTPS 

FOOS 

SERRS 

8INIT1 

8TTYIN 

SEOFXIj 

SSFIO 



021010 

021134 lADC 
022376 
023116 



OOQOOQ 
QOOOIQ 



001416 
001424 
002476 
002476 
002510 
002520 
002626 
002664 
006076 
006116 
007054 
0Q7O66 
0071Q2 
007174 
007202 
007216 
007224 
007402 
007766 
010104 
010170 
010244 
010502 
011170 
011202 
011453 
015306 
016140 
016670 
0174S0 



021200 



SAMPf,)S SEQE &l^m kS&UJZmQ^ 



4-/f 



3?S$S 025356 000004 



QTSSD C25044 000006 {RW,D, LCLi REt#CON 5 
OTSSS 025052 Q00394 (,W^ ,OfhChtnZhtCOn: 

SAOTS Q2S354 

SSYSl*B 0253S6 ihQCK 
SOATA 025362 000072 (RW,0,I,CIi#REL#C0N3 
USERSD 025454 0000Q2 (RW,D,LCI*f REL#C0N3 
,$S$S, 025456 000160 (RW,D,GBL»REl.#OVR) 
SSTACK 025636 Q0Q200 CRW,D»liCI.#HELiCON) 
I5TKST 026036 000000 (RW; D jliCLiREL#C0^3 

$S$S7K 026036 



02S360 SCRASH 025361 



^AMiA s&aa s&.'asa i^2uuzAmm& 
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A, 3, 3 



14^ ^iAfi 44Lt£4; fesiionlnq 3M ^BSfri4 aa Maj^ 4i£ a^&^d£j» 



fransfer addrtss » 021234, 
RT*U IjINK V05,04A l,oa<i Map 

SCALER, SAV Titles SCALER 

Section Addr Sizt Global Value 



High limit ' 
Xdtnti 



026036 a 5647, wOrdS 
Fri 01«Sep«78 00U9J46 
FURX02 /a 10004000 

Global Value Giooa; value 



A8S, • 000000 000400 



DTSSI 000400 030330 



OTSIP 
SYS$X 

SCODE 
OTSSO 
SYS$0 



020730 
021000 

021020 

021234 

023116 

024126 



000050 
0QQ020 

000214 

001662 

001010 

000000 



dHLCHN 

$msiz 

3$aTSX 

STKB 

SCVTfS 

SCVTCI 

CICS 

Ci,D$ 

CtF$ 

CLI$ 

$SSET 

FCOS 

$CVTIF 

CCIS 

StD 

TVI4S 

STVF 

TVQS 

5TVP 

ncis 
ocos 

SIFW 
SIFR 
$IQEXI 
SOTIS 
THRDS 
STPS 
$EXIT 
SWAIT 
$CtQSE 
SPUTBIi 
«E0F2 
SVRXMT 
CBW,D 

IPEEK 

IBCDI 

$$OTSC 

S$OTSO 



#GBl*f ABSf 

Q rt Q A A 

000006 
000131 
«LCIii# REXtf 
■ 000400 
00H20 
002462 
002476 
002510 
002SiO 
002520 
002632 

004450 
006104 
007040 
007066 
007066 
Q07166 
007174 
007210 
007216 
007360 
007562 
007772 
OlOllQ 

010214 
010360 
010660 
01U76 
011222 
015146 
015420 
016274 
016704 
02060O 
#G9i.,REti 
r LCXi| REL I 

021000 
iLCLf BEl>f 
021100 

021234 

flCLfPElif 

023116 
iLCLfRGLf 



OVP) 

$hr5wr 

StRECL 
CQN3 
SSI.MRT 
STPS 
$CVTFI 
SCVTOB 
CIDS 
Stil 
SRI 
$Qll 
RCI8 
ECOs 
SCVIIC 

cois 

CFIl 

STVt. 

TVDS 

STVQ 

TVI$ 

ICIs 

ICOS 

IF*SS 

IFRS$ 

SEOL 

SSOTIS 

SPUTRE 

$3TP 

8ERRTB 

SFCHNL 

$GETRE 

SGETBL 

SFIO 

SDUMPI^ 
OVR) 
COH) 

XPOKS 
CON) 

ISCDO 
CON) 

WEIGH 
CON) 

SOPEM 
CON) 



a n rt ft 
000006 
000310 

000566 
001422 
002462 
002476 
002510 
002510 
002520 
002662 
005062 
006110 
007054 
007066 
007102 
007166 
007202 
007210 
007224 
007366 
007570 
010034 
010146 
010242 
010362 
010662 
01U76 
011346 
01S210 
016064 
016504 
017444 
020602 



021010 
021134 
022376 
023U6 



sVIS 

isYsvs 



3TK5 

STPB 

$CVTCB 

SCVTDI 

Cl<C$ 

CIFS 

CXI^S 

SSOTI 

GCOS 

OCOS 

SCVTID 

lie 

SIR 

TVFS 

SIVD 

TVPS 

STYX 

SECI 

IFWS 

XFRS 

SCHKER 

EOLS 

SAVRGS 

SSTPS 

F00$ 

$ERR£» 

SXNITI 

STTYIN 

8E0FIL 

SSFJO 



QOOOOQ 
000010 



001416 
001424 
002476 
002476 
002510 
00252Q 
002626 
002664 
006076 
006116 
007054 
007U66 
007102 
007174 
007202 
007216 
007224 
007402 
007766 
010104 
010170 
010244 
010502 
011170 
011202 
011453 
015306 
016140 
016670 
017450 



I ADC 



021200 



3DATAP 


024126 


000716 


OTSSD 


025044 


012734 


OTSSS 


040000 


000304 


S¥SSS 


040304 


000004 


lOATA 


040310 


000072 


USER$D 


040402 


000002 


,$sss, 


Q404Q4 


000160 


$SfACK 


040S64 


000200 


3STKST 


040764 


000000 



A^/ 



(RW,D 

SAOTS 
CBW,D 

(RW,0 
(RW,0 

(RW,D 



040302 
040304 

ihCht R£L« 
040764 



CON) 
CON? 
CON) 

CON) 

$Lacic 

CON) 
CQ^') 
OVB) 
CON) 
CON) 



040306 SCHA5H 040307 



APPENDIX B 



Ail error messages issued by the prom/bt-H utility follow the 
standard BT'U error message format! 

?PROM»severitv»raessage 

where? 

Severity is f» i£ the condition Is fatal to the 

operatloni or **** it the message is merPly ^ 
warning of a non*£atal error, 

Message is the text of the error message, 

The PPOM/FT»ll error ^^essaqes are listed belowi in alphahetleal order, 

?PPOM»F-»D I AGNOSTIC failure data XFER from programmer 

Reasons During a transfer ot the diagnostic dat4 

pattern from the programmer to the computeri 
an error was detected when tne data being 
transferred was compared with the original 
data. 

Recovery Procedures Nonei PR0M,pt«»11 continues to cycle through 

the current test Until it is completed, 

TPROM^F-DIAGNOSTIC failure data XFER to programmer 

ReasonJ During a transfer of a diagnostic data 

pattern to the programmer an error was 
detected when the data was compared with the 
data stored in the programfrej- ram mepory, 

Recovery Procedure? None* PROM/rt«U continues to cycle throuqh 

the current test until it is completed, 

?PR0M-F»D1AGN0STIC "wrap around" failure 



Reason? During a transfer of test data? the 

serlal»line»interfaee did not receive the 
same' pattern that was transmitted, 

Recovery Procedure: None# PROM/rt-U continues to cycle through 

the current test until it is completed, 

?PROM*F«Error reading input file 

input file, This could be the result of a 
device malfunction* or an attempt by 
pHQH/RTwil to read past the end of £il0. 

Recovery Procedures Ensure the addresses given to prom/rt»U are 

within the file and retry the command that 
caused the error, 

?PBOH»F'.ratal error in data transfer to blaster 

Reason! An error was detected when PROM/RT«u retried 

a data transfer to the programmer, 

Recovery Procedurei Verify the programrrier is operating properly 

and retry the command, if this error 
persists* run the DIAGNOSE command tests to 
determine what hardware component is causing 
the problem (see Chapter 63, 

?PP-QM-F*Flle not found 

Reasons PROM/RT*U attempted to open a nonexistent 

file for input, 

Recovery Procedures check for a typing error in the command line, 

verify that the file name is as you entered 

it in the" command line. Then retry the 
command, 
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?PHUWo«-rile type not (DhV 
Reason: 



Recovery Procedure! 



The input €iie specified did not have a ,3aV 
extension. This fflessaae Is ••^eant to warn you 
that the PDp«U computer cannot execute this 
file, However* you can' use data files to 
■ program PBOm or EPBQm chips, 

verify that the file specified In the cotRmand 
is the file you want to use to program the 
PROM, 



?PROM»F-Iiieqai device 
Beason: 

Recovery Procedure! 



The disvice specification used in the command 
cannot be used to perform the function 
indicated in tne coffltnand, 

Ensure you entered the coinmand correctly, 
use the RT»U SHOW command to determine if 
the device name has been reassigned. 



?pROM''F"'Xllegal file specification 
Reason? 



Recovery Pr°cedureJ 



The file specification does not conform to 
the standard RT»U file specification format, 

Ensure you typed the command line correctly, 
petype the command. 



?PR0M»F»Ille<3al response* type H for help 
Reason: 



Recovery Procedures 



During the request for a COMMAND an illegal 
response wag detected by PRQM/rT*Ui 

Type H followed by a carriage return for help 
or refer to Chapters 5 and 6 for assistance. 



TPPO'^wF'pInPUt device handier not loaded 
Reason! 



Recovery Procedures 



While running in the foreground mode* 
PROM/RT-ll attempted to open a file on a 
device whose RT^U handler was not resident, 

Load device handler and retry. 
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?pj<uM..K««Internai system error 

Krror occurred at Pc=xx){xxx# PSsyyyyyy, SP=zzzz2z 

xxxxxx xxxxxx xxxxxx xxxxxx xxxxxx xxxxxx 

HQ Rl R2 R3 H4 HS 

yyyyyy yyyyyy yyyyvy yyyyyy yyyyyy yyyyyy 

flSP 2(SP) 4CSP} 6(5P) 10(SP} i2CSP) 

Reasons Indicates an unexpected trap to 4 or lo, Or 

it may also indicate that PROM/RTwii, through 
a system error* has become confused and 
cannot recovefi 

Recovery Procedurei Fill out the prosslem sheet in Appendix G, 

Return the problem sheet and the crash dump 
listing to DIGITAL for analysis and 
disposition, 

?pRnM«F«Invalid CSR address 

Reasons The address specified does not conform to the 

requlreiT^ents tor a CSR address, 

Recovery Procedure! Ensure you entered the cofniriand line 

correctly, Refer to RT-ll Syste^^ Generation 
Manual for a description of a valid CSP 
address, 

?PROM,F«Invaiid vector address 

Reasons The vector specified does not conform to the 

re^uiretnents for a vector. 

Recovery Procedure! Ensure you entered the command line 

correctly, Refer to the rt«»11 systea 

Generation Manual for a description of a 
valid vector address, 

?PR0M«F*Maxi5nufn number of copies is 99 cdecimal) 

Reason! The number of copies you entered in response 

to the copy command was too large. 

Recovery Procedures Enter a decirnal number between i and 99 in 

response to the CUPY comraand, 

?PROW»F-Hissing file specification 

Reasons The correct name of the file used to prograrti 



PROM must be cofflPXeteiy specified, Tnere is 
no default, 

Recovery Procedures Enter tne correct file name for trie file tnat 

will be used to program PROM, 

7PROM-F*No r^andier for input device found on SY! 

seasons hn attempt was m3de to use a device handier 

''®^^®"* that was net installed on the system device. 

Recovery Procedure; Ensure you entered the co»»and line 
Recovery tr^ce u correctly, Checic the system device for the 

device handler file and retry the command, 

TPRQM^fiNon-existant CSR address 

pgason! CSP address specified does not exist on the 

POP"»ii bus, 

j^^gvery Procedure! Chec< serlai-line-unlt interface for proper 

configuration and retry the command, 

?PFOM«F«>f;umber must be deci.'t'al 

pgggQn. You entered non-nuineric characters, 

Recovery Procedures Ensure you entered the comtnand line or 

response correctly, 

?PBDH«.F»Number must be octal 

Reason: You entered non-nu^eric characters, Pr you 

entered the numeric characters 8 or 9, 

Recovery Procedure* Ensure you entered the command line or 

response correctly, 

?PR0M*F»»C3ld vectors out of range 

Reason: The vector you entered -^as not in the range 

to 476, 

Recovery Procedure: Ensure you entered the con^mand line or 

response correctly, 

?PRO-M»F*OutPut device handler not loaded 

Reason: ^^l^Ue running in the foreground mode, you 
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attempted to open a file and the RT*li device 
handier '^as not resident. 

Recovery Procedures Load device handler and retry the co^psand, 

?PROM-F»Output write error 

Reasons A hardware error «as reported during a write 

operation. 

Recovery Procedures Ensure there is enough room on the output 

device and retry the command, 

?PROM»F»Programmer is not responding 

Seasons programmer doesn't respond to a valid 

command. 

Recovery Procedures Ensure po^cer is applied to the PROM 

programmer. Cycle the power switch on the 
PROM programiper off and then on, if the 
problem persists use the diagnose; coniwand 
(see Chapter 6) to checx the interface and 
programmer, 

?PRnM«F*rHnM failed to load into blaster ham 

Reasons The PROM programmer is probably 

malfunctioning. 

Recovery Procedure; use the DIAGNOSE command (see chapter 6) to 

verify proper operation of the prom 
programmer and retry the cojninan?!, 

?pRaM«»F*PPPM failed to program 

Reasons The PROM chip that you are trying to program 

is defective or the PRQM programmer is 
defective, 

Recovery Procedure} install another blanic prom and retry the 

cowmand, 

?PROM,jvpRQM failed to proqra!^! attempting retry 

Reasons An error was detected when the PROM 

programmer attempted to program the PRO?' 
chip, 

Recovery Procedures PROm/RT»U automatically attempts to program 



the PROH again, 

?PROH-F«PPQM failed to verify 

R-easoni The PROM chip does not contain tnt sarae data 

as the specified fiie, 

Recovery Procedures None 

?PBOH»F»PROM Is not blanK 

Reasons The PROM mounted In the programffler is not 

blanK, 

Recovery Procedures Replace the PROM chip with a blank PBU^ and 

retry the programminq operation, 

?pROM»r«PROM is not blank and cannot be reprogramitied with this data 

Reasons An attempt was made to modify a PROM with 

data that is not compatible with the program 
already in the prcm, 

Recovery Procedures Erase the EppOM or replace PROM and retry the 

programming operation, 

?PPnM»^.PROM is NOT blank but can be written with this data 

Reasons An attempt was made to modify a PPOm with 

data that is compatible *ith the program in 
the PROM chip, 

Recovery Procedures Ensure this prom is the one that should be 

tnodlfled, 

"tpRQ.M^w^start address not on PROM boundary! xxxxxx assumed 

Recovery Procedures Nonei PR0MyRT»il will program with the 

address specified in the error rnessage as the 
base address, 

?PROH-F-System bus timeout error 

Reasons PPQM/RT»ll attempted to access a non-existent 

bus address. 

Recovery Procedures Fill out the problem sheet in Appendix G, 

petijrn the problem sheet and the crash dump 
listing to DIGITAL for analysis and 



disposition, 

?PROM-r-System UXegai instruction trap 

Re,ason! An attempt w#s made to use an illegal 

instruction, 

Recovery Procedures Fill out tn© prooiem sheet in Appendix G, 

Return t*^.e pr6Plem sheet and crasn dump 

listing tft Dic-TTAL for analysis and 
disposition, 

?PRQM.F-»Unsuccessful data transf-er froin prograromer 

Reasoni Whii© transferring data from the programi^er 

to the computer an error was detected, 

Recovery Procedures use the DIAGNOSE eomBand (see Chapter 6) to 

verify the proper operation of the programmer 
and retry the command if the programmer is 
operating properly, 

?PBOn'«F»Vectors already In use 

Reason! vectors specified have already been protected 

in the system protect map, 

Recovery Procedurej Choose a different vector* reconfigure the 

serial interface (see the INTERFACE command 
in Chapter 5) and retry the command. 



APPENDIX C 



The foXXowing software instaXiation procedure sftouXd ise used to 
transfer tne pROM/pt-n utiXlty from tne distribution media- to the 
system disk, 

The ?FnM/RT«ii utility is distributed on tn© rloi cartridge disK or 
RXOl floppy diskette, 

PROM/RXi.U operates in the foreground or background of the RT»ll 
operating system, The distribution media contains two filesJ one for 
foreground operation named PROM.REl and one for bacKground ooeratlon 
called PRQMjSAV, 

for systems where PBom/ft»U Operates in the foreground, the commands 
required to transfer phom/RT.h to the systeiri disK ares 

COPCY] DLnjPROM.REL S^S <PETURN> (for BLOl) 
COPCY] OXn|PRDM,FEL SYj <RET1JRN> (for RXOl) 

Where 

n is the unit number of the device the distribution media is 
mounted on. 

For systems where pR0-H/rt,ii operates in the background, the commands 
required to transfer PHOH/RT.U to the system disK ares 

COPEiJ DLns^ROM.SAV SYl <RETURN> (for RLQi) 
COptYJ DXnjPPOM.SAV SYS <RETURN> (for RXOlJ 

Where 

is the unit number of the device the distribution media is 
mount«»d on- 



mounted on, 



APPENDIX D 



This appendix contains a description of the integrated circuits that 
can be used on LSI»ll ftstmory option modules, 



The 270!? PROM Chip fsee Figure B»l) is an ultra-viclet (UV) light 
erasable* fieXd prOQrammabiei Erasable Programmable Read'oniy Memory 
(EPPOM) that c<an he used for non»volatile storage, Field programi^aole 
roeans that the chip can be programmed with the customer's program or 
data by the pbom/pt«U, Each chip provides up to i024(lK) 8«bit oytes 
of storage £or data or programsf T*o chips are required to store IK 
words of PDP-11 data or pro-gr-^iws. 

The 2708 EPROM is packaged in a standard 24-pln package and includes a 
transparent quarts coyer over the integrated circuit chip. 

The chip can be erased by exposing the chip to 2537 A of uv light for 
approximately lo to 30 rf<inutes, 

Operating power required is +5V and -sv. Maximum access tiftie is 350ns 
Cj^anoseconds), Address and control inputs are til loolc corooatlble, 
Output pins are three-state tTL logic signals, The third state is a 
high*lnipedance condition that effectively disconnects the chip's data 
o.utput from the output pins, This allows the use of a data bus shared 
by two or more similar deylcesi 

The unprogrammed (or erased) PROM contents are all l*s thigh state). 
Loading data into the PKQm introduces logic O's Clow state). 

The 2708 is used on the mrvii»ba rfieTiory-option module, The module has 
space for eight chips and uP to 4K of memory, 
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PIN CONFIGURATION 
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Figure D*l 27o8 Memory Chip Schematic and Data 
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The 2716 EPRPM is packaged In a standard 24«Dln naefeaae and Includes a 
transparent quartz cover over the integrated chip, 

The chip can be erased by exposing the chip to 2537 A of UV light for 
approximately 10 to 30 minutes,. 

» Operating power required is +5V, Maximum access titne Is 450nsi 
Address and control Inputs are ttl logic compatible. 

The unprogramffled Cor erased) PROM contents are all i's (nigh state), 
loading data into the prom introduces logic O's (lew state), 

The 2716 is used on the Bdvii»a memory option module, The module has 
space for 16 chips and up to 16k of memory. 
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PIN CONFIGURATION 
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Figure d«2 2716 Memory Chip schematic and Data 
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The 2732 PROM Chip (see Figure D-3 is an ultra-vioiet cuv) light 
erasable* tieid programiriabie* Erasable*Programmafcile-Pead-oniy Memory 
CEPROM) that can be used for non-volatile storage, Field progra?nmabie 
leans tnat the chip can be programmed with your program or data by the 
PP.OM/RT«ll, Each Chip provides up to 4096C4K3 8»bit«bvtes of storage 
for data or programs, two chips are required to store 4K words of 
POL«U data or programs, 

...- ,.^* wr.— V. 4,9 ».<,vn.oyca j.n a stanaara ^t-pin pacicage ano includes a 
transparenttquartz cover over the integrated ehip, 

The Chip can be erased by exposing the chip to 2537 A of uv light for 
approximately lO to 30 minutes. 

Operating power required is +5V, Maxl^-nuiT! access time is 450ns, 
Address and control inputs are ttl logic compatible. 

The unprogrammed Cor erased) PROM contents are all I's Chigh state). 
Loading data into the FROM introduces logic O'sciow state), 

Call your local DIGITAL Sales Representative for information about 
modules that use the 2732 chip, 
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PIN CONFIGURATION 



BLOCK DIAGRAM 



A7L 

AeC 

As tl 

A4I: 
A3C 
A2C 

AoC 
,-, n 

GND p 



1 
2 
3 

4 

5 

6 

7 

8 

3 

10 

11 

12 



xy 



24 
23 
22 
21 
20 
19 
18 
17 
16 
15 



HVcc 

^Ag 

=lA, 

3 An 
I] OE 

H Aio 

Del 
Ho, 

-J Ue 
DOs 
14 H O4 

13P03 




OE- 
CE"- 



Ao-An I 
INPUTS l_ 



_0E AND 
CE LOGIC 



Y 

DECODER 



A 

DECODER 



DATA OUTPUTS 
O0-O7 



OUTPUT BUFFERS 



Y-GATING 



32.768-BIT 
CELL MATRIX 



PIN NAMES 



Ao-A,o 


ADDRESS 


CE 


CHIP ENABLE 


OE 


OUTPUT ENABLE 


O0-O7 


OUTPUTS 



Figure D»3 2732 Memory ChlP Schematic and Data 
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The 82S129 PROM cMp (see Figure D-4) is a field programmable, 
Programmable Read only Memory CPR0M3 tnat can be used for non<.volai;He 
storage of yomt programs or data. Field programmable means that you 
can program the chip with your proqram or data using the PRom/fT'II, 
Each Chip stores 256 4-bit bytes. Four chips are required to store 
256 words of PDP«tl programs or data. 

The 82S129 EPROM is pacKaged in a standard I6*pin package, 

Operating power is +5,b'/dc, Maximum access time is 70ns, Address and 
control inputs are TTL logic compatible, output pins are three-state 
TTL logic signals, The third state is a high-impedance condition that 
effectively disconnects- the chips data output frora the output olns, 
This allows the use of a data bus shared by two or more similar 
devices, 

Unprograromed outputs are logical lo*. The PROM/RT-ll programs the 
output to a logical high whers the bit is a logical ene, 

The 82S129 is used on the HBVll»A LSl^il memory option module. The 
module has space for 32 chips and up to 2k of memory, 
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SLOCK DIAGRAM 

I 




PIN CONRGURATJON 



ABSOLUTE MAXIMUM RATINGS 



PARAMETER 


RATING 


"I 
UNIT ; 


Vcc 


Supply voltage 


*7 


Vdc 


VfN 


Input voltage 


•t-5.5 


Vdc 




Output voltage 




Vdc 


VOH 


High 32S1261 


+5.5 




Vo 


Off-state 182S129! 


+5.5 






Temperature range 




'C 


Ta 


Operating 








N82S126/129 


to r'S 






3323126/129 


-55 to -125 




TSTG 


Storage 


-65 to ^150 






Figure 0-4 «2Si29 Memory Chip Schematic and Data 
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The 823131 ppDM enips are field progj-amtnabie, Programmable Pead only 
HQmoTY CPR0M3 that can be used for non^volatile storage, Field 
Programmable means that you can program the chlP with your program or 
data usin9 the prOM/ht»u, Each chip provides up to 5i2 words ot 
PDP«»U programs or data, 

The 82S131 is Packaged in a standard le-pin package, 

wyw*<i»»,4,n^ ^jvn^i ),<SMU*4*s* j,a -rwfuv, ;'i^A*;i'yiii usiv^oo i,ti!iK; ^a Jwjia, 

Address and control inputs are TTl. logic compatible, OutPut pins are 
three»state TTL logic signals i The third state is a high impedance 
condition that effectively disconnects the chlp^s data output, This 
allows the use of a data-bus shared by two or more similar devices, 

Unprogrammed outputs are at a logical low state. The ppom/rt«U 
programs outputs to a logical high state. 

The 82S131 is used on the MRyii'-A memory option module, The nodule 
has space for 32 chips or up to 4k of memory, 
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Figure D»5 a2Si3l Memory Chip Schematic and Data 
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Thf 825181 pp.OM cnips (see Figure D-pfe) are field prograwmable.. 
Programmable Read aniy Memory (PROM) that can be used for non-volatile 
storage, Field programmable means that you can program tne chip wit-h 
your program or data using the" PROH/f?T«»ll systeiii, Each chip provides 
up to 1024 C1K3 8»bit bytes of storage for programs or data. Two 
82511^1 Chips are required to store IK words of PDP-U data or 
prograffis, 

Trie o2SiSi is pacKaged in a standard 24^pirj pacjcags Csee Figure 0*6), 

Operating power Is +5,5Vde, Maximum access time is 70ns, Address and 
control inputs are TTL logic compatibiei output pins are three*state 
til logic signals t The third state is a nigh impedance condition tnat 
effectively disconnects the ctiips data output froro the output pins. 
This alloys' the use of a data bus shared py tvQ or more similar 
devices. 

The unprogrammed Cor erased) are at a logical low (all zeros), 
Loading data into the prom introduces logic I's (.high state), 

Call your local digital Sales Representative for information aoout 
LSI»11 memory' modules that use the 82sl8l chip. 
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Figure D-.6 62si8i PRQM Chip schematic and Data 
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The 823191 PBOH Chips (see Figure D-*l) are fieid prsgrammable, 
Programmable Read only Mefsory CPBOH) t^at c^n be used for non»volatile 
storage Of Programs or data. Field programmable weans that you can 
urogram the chip with your program or data uslnq the prqm/RT»ii, Each 
chip stores 2048 8»bit bytes o£ programs or data, two chips are 
required to store 2K words of PdP-U data or programs, 

The 82S191 is packaged in a standard 24*Din pacicage. 

Operating power is 5,5Vdc, Haxitnum access time is sons. Address and 
control inputs are TTli compatible. The output pins are tnree*state 
TTt logic signals, The third state is a high lapedance condition that 
effectively disconnects the chips data output from the output pins, 
This allows the use of a data bus shared by two or more si^i^ilar 
devices, 

Unprograftitned outputs are logical low C<ail 0«s), The PPOM/RT-ll 
programs the output to a logical high CI) where the bit is a logical 
one 



t 



Call your local DIGITAL Sales Representative for information about 
L5l«n memory modules that use the 82sl91 chip. 
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Figure 0*7 S2Sl9i PRQM Chip Schematic and Data 



APPEMDIX E 



The copy comssanci is used to program PPQM chips in production 
quantities, The pfoGram command is used to create a master chip or 
chips and the master chip or chips is used to program other chips v-itn 
the same program or data, 

Someone familiar *lth the pRaM/PT»il system should Program the master 
chips to be used in the production operation, After the master chips 
are program^edf the operator need only invoKe the Copy command and 
follow the instructions that PRom/RT-U prints at the terminal, the 
operator only has to Kno'H the nunfiber of copies to ma»ce, be aole to 
answer the questions that PPOM/RTtu asxs, and mount the blante chips 
after each chlo is programmed, 



Before you can use the COPY command you !^ust invoKe the pboh/ht-U 
utility, If it is already invoiced go to section E,2, 

To invoice pROM/RT*ll typej 

,FRUN PFIQM <RETUHN> 

|,ne command must be typed exactly as shown and it ifust b« followed by 
a earrlage return as indicated by the symeol <RETUPN>, The , is 
printed at the terminal to indicate that the system is ready to accept 
a command, 

When PBOM/RT-ii is invoked* it identifies itself by printing the 
follo*fing message on the terminal? 

PRO^VT•l^ vxx,yy PROM size mmmm by n 

Where: 

vxx.yy is the version of the rt-11 operating system, 

mmmm is the number of words per chiP for the personality 
card Installed in the programmer, 
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n is the nufflber of bits per '*ord for the personality cara 
installed in the programwier, 

Example? 

' PBQM/RT^ll V3,0 PROM size 1024 x 8 

In the example tne version of RT-U being used is version 3,0 and the 
personality card installed in the progran^mer is for a 1024 '«ord by 8 
bit Chip, 
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TO invoice the COPY corsmandf type the following when the prompt? 

Command: 
is printed at the terminal, 

Commandi ctOPY]<HET> 

Type a C followed by a carriage returni After the COPY command Is 
typed the ppom/rt^iI utility program prints the following messaqie at 
the ter'Tslnal, 

Mount n^aster prom and type <PETurn>; 

ftt this time, insert the master PHOm chip in the blaster socicet, 
After the roaster chip is inserted in the socKet. press the <heTURN> 
<ey and a slight pause occurs* After the pausei prqm/rt»U win tell 
you to remove the master PROM chip, The following fnessage is printed! 

Remove master PROM and niount blanlc PROMi type <PETURN>s 

^^hfn this message appears, remove the master prom chip from the 
bTaster socxet, Replace it with a blanK prom chip that will become 
the first copy, After inserting the blanK ppoM, type <reTURN>, The 
utility program will asK how many copies to gener'^te by printing the 
following messagei 

How many copies (deciwai)? 

You should respond by typing in the number of copies that you want to 
laKe followed by a carriage returni 

The CDpif co'nrpand can prograt^ up to 99 chips for each invocation of the 
COPY command, if more than 99 copies are required, the COPY command 
should pe invoked a second time or as many times as necessary. You 
Should maice sure that you have enough blank pROM chips for the num&er 
of copies specified. After entering the number of copiesi you must 
type a carriage return. This begins the copying process* H the user 
inadvertantly mounts a non»&iank prom chlP the following error message 
and Instructions are printed at the terminaii 
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TPROM-F^PHOM ts not blanK 

Pemove current P^OH and Insert blank PPOM* type <ReTUPn>! 

r|2!nove the non^blank PROM and replace It with a blanic or erased PROM, 
i/*hen the <reTURN> Key is pressed* PRaM/RT*ll programs tne blani< prom, 

s«ihen prograntTslng of the ppOM chip is completed* PR0M/rt«11 generates 
the following messages 

Remove copy number nn and mount blanic PROM, type <RETURN>j 

veneres 

nn is the nusnber of the copy just completed. 

Remove the orogrammed PROM chiP and replace it with a blanic chip, You 
maf wish to label the duplicate Chip with the copy number, install 
another bianic chip and press the <bSTURH> Key to continue, A copy is 
created each time you repeat this dialogue, 
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The program module Cfiven below is provided as an aid to users 
develooing prom applications in assem&Xy language. It provides 3 
essential services as foliowsS 

1- Forces a ,PSECT fpregram section^ ordering sequence? that is 
absolute section (PBQi^) followed by pure data section (PRQM) 
followed by scratch data section (RAM) 

2, Allocates the stacK 

3, Handles startup ot application froif vectors at locations 
24(8) and 26(H) including setUP of stack pointer 



. = 24 



,AsecT 





.WOPD 


PWPUP 




,WORD 


340 




,PS5CT 


ROM 


PWRUPS 


MOV 


#S$$STK,Sp 


k 


CLP 


• C5P) 




MOV 


e«40i*csp) 




RTI 





SSSSTk; t 



,PSECT SSTACKfD 
,BLKW 64, 
jPSECT SSTKSTfD 



jPSSCT RAM,D 
,EMD 



POMDEFj^^AC MODULE 

lOrigin to Po^er-up Vector 

rPC of startup routine 

{Start with interrupts disabled 

jNext to load is PROM section 
Unitialize stacK pointer 
jcreate interrupt'enabied PS 
»And initial program counter 
iStart application execution 

iStacK section is first in RAM 
{Reserve 64 words by default 
{Set up section to load after stack 
{Defining initial stack pointer value 

{Last section to load is RAM 

{End Of ROMDEF.MAC 



NOTE 

This nsodule uses RT-ii*s location 40 
valuei and hence will not work in RSX or 
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Qnce the RpMDEF module has been assembled tq product F?OMdEF,DBJ# the 
Ujiicinq process for applications which have been coded with t.he Xistei 
.PSECTs is J 
I 

,LlNK/BaTTO*^J250 /aOUNDABlfS 020000 /LDA /EXEjAPPLIC 

Files? BO.MDEFiUSer-f ile=.li , , .# ^^ser^f ile-n 

Boundary section? $stack 

iy *^tsnvi th© Slfoc OJ- tuc stack Sp«Ce tq i^iPrnmiinni CoCtaiJi uSel 

,LINK/B0TT0M;250 /80UNOARyj020aoo /LDA /EXEiAPPLIC <^EXTEfJD Jmmmmmm 
tiles? POMDEF, user-file. I,,,,, user«file-n 
Extend section? SSTACK 
Boundary section? SSTACK 



APPENDIX G 



User's Names 



Location! 

Local OIGIxaiL Sales Ofiice! 

Telephone NuiPber (include area code)j 

PDP-11 computer Used} 

Mass storage Device CRLOl or RXODi 

Operating system and Veyslonj 



pROM/BT-n Version: 
Description of probiern? 



NOTE 

include the crash du'^'p listing ^Ith your 
problem report. 



